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REPORT 


OF THE 


COMMISSIONER OF FISHERIES. 


DEPARTMENT OF COMMERCE AND LABOR, 
BuREAU OF FISHERIES, 
Washington, December 2, 1912. 
Sm: I have the honor to submit herewith a report giving an out- 
line review of the operations of the Bureau of Fisheries during the 
fiscal year ended June 30, 1912. 


COMMERCIAL FISHERIES. 


GENERAL CONDITION OF THE INDUSTRY. 


The commercial fisheries of the United States during the two 
calendar years involved in the fiscal year covered by this report were 
in a generally flourishing condition, and the outlook on the whole is 
favorable. Although no census of the fishing industry of the United 
States has been taken for some years, it is possible to make a close 
estimate based on general information and on special statistical 
canvasses that have been undertaken by the Bureau. During the 
calendar year 1911 the fisheries of the country, including Alaska 
but excluding insular possessions, may be regarded as having had 
the following approximate extent: Persons engaged, 225,000; vessels 
employed, 7,500, of 217,000 tons; total capital invested, $65,600,000; 
yield, $76,000,000, this sum representing the first value of the various 
products. At present the fisheries of the United States are more 
valuable than those of any other country except possibly Japan. 

The great food-producing fisheries of the offshore, coastal, and 
intertor waters show few specially marked recent changes in condition. 
The tendency in the last few years, whether downward or upward, 
has for the most part simply been continued. Among the most im- 
portant fisheries of the Atlantic coast it may be noted that the 
mackerel fishery not only shows no signs of improvement but has 
reached a lower ebb than ever before, owing to the scarcity of fish, 
while the lobster fishery, more valuable in Maine than in all the other 
States combined, is reported to be undergoing a marked recuperation 
as a result of protection and artificial propagation. The major fish- 
eries of the Great Lakes continue to suffer from lack of uniform and 
consistent regulation. Under present conditions artificial propagation 
is regarded as essential for the perpetuation of the industry. 


G REPORT OF THE COMMISSIONER OF FISHERIES. 


Among the fisheries whose products are not used for food but for 
industrial purposes, the most important are the whale, menhaden, 
and sponge. The first of these, carried on from Massachusetts and 
California ports, has reached such a low ebb that there is little profit 
in it even under the most favorable conditions, and it is destined 
to decline still further and eventually die unless, by international 
agreement, prompt and radical protection is afforded to the various 
species of whales on the high seas. Meanwhile, there has been an 
increase in shore whaling in Alaska and elsewhere for whales that 
formerly were largely neglected. 

The menhaden fishery is one of the leading fisheries of the Atlantic 
coast, giving employment to a large number of men on vessels and 
on shore. In the last two years the run of menhaden has been very 
large, the number of vessels employed has greatly increased, and the 
number of establishments for the manufacture of menhaden oil and 
fertilizer is said to be greater than ever before. The fishery is carried 
on from North Carolina to Massachusetts. The chief method of 
capture is with purse seines, although other forms of apparatus are 
used, such as drag seines, weirs, and gill nets. Menhaden, like 
mackerel, are very irregular in their movements, and in consequence 
the quantity caught varies greatly from year to year. The average 
yield, however, in recent years does not indicate any decline in the 
fishery. The steam vessels engaged in the menhaden fishery are 
equipped with many modern improvements, being fitted with electric 
and search lights, and it is stated that several are equipped with wire- 
less apparatus, by which means they are able to communicate with 
one another regarding the abundance or scarcity of fish on certain 
grounds. 

The sponge fishery, confined to the coast of Florida, was during the 
season of 1911-12 subjected to much interference by inclement and 
stormy weather, with the result that the crop was smaller and the 
prices were much higher than normal. As these conditions are likely 
to recur, the Bureau has proposed legislation which would curtail 
ithe close season and permit operations during less inclement months 
than is now legitimate. This relaxation in the regulations can be 
made with safety to the fisheries, owing to the discovery of new beds 
beyond the limits previously exploited. 

Among recent noteworthy changes in methods or apparatus 
that may have a far-reaching effect are the increasing use of gill nets 
in the shore fisheries of New England, the augmenting of the fleet of 
trawl-net vessels operating out of Boston, and the wholesale capture 
of salmon by means of purse seines on the grounds off Cape Flattery. 

In considering the general prosperity of the fisheries, cognizance 
must be taken of the part played by fish culture and acclimatization 
in maintaining and increasing the supply of valuable food animals 
in all sections of the country. Not the least important feature of 
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this work is the annual stocking of many thousands of small ponds’ 
lakes, and streams with food and game fishes intended for home use 
rather than for sale, and hence not figuring in the statistical returns. 
Conspicuous examples of acclimatization are the shad and striped 
bass of the Pacific seaboard, which are increasing in abundance and 
have already yielded several million dollars as the result of an initial 
outlay of less than $5,000; and the carp, which has become the most 
widely distributed, abundant, and valuable fish of the interior waters 
of the country. 

Among the most important needs of the fishing industry are the 
stoppage of the waste of products considered unmarketable, the 
thorough utilization of parts rejected in the preparation of products 
for market, and the creation of a local demand for fish and other 
animals known to be economically valuable in other sections or other 
countries. Much progress has already been made in the realization 
of these needs, and a great impetus will be given to the fishing indus- 
try when there is a general recognition of their importance. 


THE OYSTER INDUSTRY. 


More important than any other branch of the fisheries, the United 
States oyster industry has special interest because it is as valuable 
as that of all other countries combined, and because of the great 
development it is capable of undergoing as a result of the more general 
practice of oyster culture. The oyster business, which in nearly 
every State from Massachusetts to Texas is the most extensive branch 
of the fisheries, has for several years been the subject of the most 
detailed statistical canvass ever undertaken; and the results so far 
obtained have been published in a number of special bulletins, leaving 
only a part of the Middle Atlantic region still to be covered. Par- 
ticular attention has been given to the progress of oyster culture, 
on which the future success of the industry depends. 

As the oyster fishery of the New England States has been exhibited 
ia detail in the report for the fiscal year 1911, the extent and con- 
dition of the business along remaining parts of the east coast will 
now be considered. 

In the South Atlantic States the taking of oysters from public and 
private grounds in 1910 engaged the attention of over 4,200 persons, 
who received $436,500 in wages and handled 1,700,000 bushels of 
oysters with a market value of $364,000, of which 456,000 bushels, 
worth $171,000, came from private grounds. The industry is less 
extensive here than in any other coast section, owing to the exhaustion 
of the natural grounds and the comparatively little attention given 
to oyster planting, combined with unfavorable physical conditions 
in many localities. The output is largest in South Carolina but the 
value of the product is greatest in Georgia, owing to the larger pro- 
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portion of oysters cultivated and the higher price they bring. Fol- 
lowing are detailed statistics of this industry as determined by the 
original field inquiries of the Bureau relating to the calendar year 1910: 


Sraristics OF THE OysTER INDUSTRY OF THE SouTH ATLANTIC States, 1910. 


NORTH CAROLINA. 


Private areas. Public areas. Total. 
Items. 
Number.| Value. |Number.| Value. | Number.| Value. 
Persons employed: 
(Oba gescel kylie ss ee aA se ccd ssoceoss bc||[esasectsec NOS Al eee nites 193))|\ ee sees 
On vessels: transporting sc masses se | ie rete amine | aiaiainieteters i= DS ets. eto 18)|. 336 seen 
Inshore or boat fisheries........-...--- GdON | Sse aense 100 oe see sees 
shots eG) Dono poae abe sooceonasusnecood bat ceconor||sohasscede 31S} | eee BUEN eee he 
Totalinssoccce es cccleseniateler i OE ReReAesese 1s Lc || Sa ee ee 1, D2 4el|\ ae Cee 
Wages paid: 
ID Mo ketb ays ssa eccSpasncononndescosoned|beberboose|Scobssedocllsncdeeeaas $11,339) fe. 2 eee $11,339 
Gifova fea baye oe oan dacoCanonocnoDoonSDpaasd | ss5ec8CeoC||coosoosre|logenssacss Psy (Fite |anaeeeee oe 28,777 
Gi Blak fon pbal ee AGA ganeacdccsopesadsboo edososeaya|Saosaseote)|sooseseeas TS O800) Se eeretsiare 1,080 
Wholesale trade..................- tone saa soorod rineaaocas||aeconncese 24) '006)'| > ob aeeeer , 006 
Motaldc: Bach sae eee eee | Soe al ga ee om (ere ae Seige 6572024 see ee 65, 202 
Vessels, boats, apparatus, and other prop- 
erty: 
Weskiel pi NYSE pogo Sod coecceecoeness| essa Soden. 48 26, 888 48 26, 888 

Niet tonnage so. sees ac ace asec 4100 oso eee 410: | 25eeeeeee 
Vessels transporting 6 3, 600 6 3, 600 

NOL TOMTMAGOL eee eee ocean aaeeecee Af ae tek Loree 45 \V .. 7c eee 
Sail‘andirow; boatseeeaaseecenae ss eae 372 16, 895 422 17, 895 
Apparatus—vessel fisheries— 

Dress hye ase oe ane nem ooauaco dae] Hopoterocod SEGarbeoge 82 1,427 82 1,427 
Apparatus—shore fisheries— 

Dred gesss Seance eee esse eee eccemasces|peeemceeer 28 435 28 435 

TONES ote ee eee Seeman 50 250 375 1, 885 425 2,135 
Shore and accessory property ....-...--|----------]----------|---.------ 23;,500) 2 == == 23, 500 
CORR WOME ho a doa-osdcaacatonsee|prodecedsc|hoemoomce a |esiscomesac ZO OOO G herctrecleterate 23, 000 

Motalis ose nose wocterieeeece| aetna A PDHOR Reka ne oe 97, 630) |b=.ae sae 98, 880 
Planting operations: 
Oyster grounds owned or leased acres. . AA Til Ssosecisen [=n acess el peecctecees 1, 447°| 2 sc oeseee = 
Oyster grounds under culture. .do-.... (Cpe Se Senne Seana hs Sane Sere = @) ~|)-20geeeee 
Grounds planted during the year, 
ACTOS Se east oee ae RAE ease ene! 20 ces Ban sea pets ae ba So teniesees 20 i weela tees 
Materials planted during the year— 

Oysterishellse os 2527-25 bushels. - 5, 000 TBOR See eee Ae eee 5, 000 150 
Expenses connected with planting. ...-]--....-..- (Co | aed occ enretge penene| | RO (¢9) 
Oysters on private areas at the end of 

the yeare sean ce coe ee-e2= bushels. - (1) (Deas ete enanes Geren soe (4) (4) 
Products: 
Vessel fisheries— 

With dredges— 

Market oysters....-.-..- OKC Ace aceon Meer omcsric 90, 783 14, 346 90, 783 14, 346 

With tongs— 

Market oysters. .......-. Cy ysee ta Pacaa cog. 4 Grice nie 75, 100 6, 008 75, 100 6, 008 
TPOUABAS Ar trsre ein Grats aise eae ieee | Se nee eel eer 165, 883 20,354 | 165, 883 20, 354 
Shore fisheries— Lataw ran es Pa ae i 

With dredges— 

Market oysters... . -- bushelses|e ss sa esse secon 10, 539 1, 580 10, 539 1,580 

With tongs— 

Market oysters. .....--.- dozee- 17, 200 17,200 | 138,635 24,271 | 155,835 41,471 
Totals a tiracies nositeeteere es 17, 200 17,200 | 149,174 25,851 | 166,374 43, 051 
Granditotaleescs-----eee-eee 17, 200 17,200 | 315,057 46, 205 332, 257 63, 405 

Wholesale trade: 
Oysters sold opened........-- PAN ONISES rsa - aise c | eas eine rehaa | eaters mee eleta eters aerate 22, 032 19, 058 
Oystersicanned!. ~ 2-5s 225.2250 Fo) 3 fe We al ee oe Te ead | eee 1, 056, 000 55, 900 
Oyster shells sold.........-.- Dushelse:s}! 2s 375 | teks «ae e erent tates | eater 157, 100 2, 763 
Total. gods apardic 5 cca bee wees Tee eel ete ane | A ecte  eg e e  e | m oe 77, 721 
Expenses of wholesale trade. << <-....2-2 sew aloes oie ee (cletara a ear | cate el eevee | eect eosin | ene eet eteeee ere 19, 732 


1 Statistics not available. 
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Sratistics oF THE OysTER INDUSTRY OF THE SouTH ATLANTIC States, 1910—Contd. 
SOUTH CAROLINA. 


Private areas. Public areas. Total. 


Items. 
Number.|' Value. | Number.| Value. | Number.| Value. 


Persons employed: 


Onevessels fishing = ~~ - ~~... cscea<assence Dil tow cctaears 1. 1) eae ee oe eee 
Inshore or boat fisheries...........-..- hl | eerisse se DOJ cbse sted | eee 
Minnediient 22 oko. COL ee ct owe ceiizoe ck | tameaabinnsboen cscs sae L056: |. vonan te LOG aieae ese. 
Motels Usreee esse sate emacs Ny Rees MONS Ala suc comet LGOL) |: 2o2 asses 
Ww paid 

TOAQING.....- 2-22-22 ee eee eee ee eee n |e eee eee e et] ee eee eee efor eee ee eee S100 [2 Soe. vn ck $700 

CVT) 12) a ER sar ae Ce YW UE eae Se orn LO SOD asain a .02 82, 005 
(EYEE Uhh ngs te [2 eis, St a rey sree (Scie ae Pee mene ed (ere ye iere a Gis A034 o-oo vad 67, 403 
Ui Cite” 2 Ee: Bm, gael re Meal ee ey 2 EN acer 1472 958) | Seven 24 150, 108 


Vessels, boats, apparatus, and other prop- 


MOSGOIS ASHI coms ot Seis co's Se wc uci 

INGh CONNAPE: ca — scat ee an ones 
Gasoline and steam boats.........-.-- 
Baiand row boats’. <...-. . 25 sce=5- eae 
Apparatus—vessel fisheries— 

BING HIP ee aot oe 5 aber ye meee ates ie 
Apparatus—shore fisheries— 

ipso 7 eA BOE SSR eres Hoon arse bn eee 

Gib Tit) ao ee ee ORE ee ae ee Aer eos 
Shore.and secessory property... -------|-- <2... 2. |e ee oo lenewa nese 
OPC CT OU Sa 7S Sed oo sone ae | eo eeceeee jpsceceé aes 


Planting operations: 
Oyster grounds owned or leased acres. . 
Oyster grounds under culture. ..do-..- 
Grounds planted during the year, 


SUEDE Tega OR SE Se ee Ae eacie 5 C1 Re ae ie BI = eG ep ee ee AQ) oe tee 
Materials planted during the year— 
Seed oysters......--....- bushels. - 8, 000 1 S800 Sate) see | ao eee eee 8,000 1,380 
Oyster shells. ............-- one (soe eb ee peel mee: ey 950 47,582 950 
MOtalee inc Meee chan ese enaalees eee eee 1;,380)|==oneeeeee 50M ma toce = Se 2,330 
Expenses connected with planting. ....|.......... (2) eee ote closes tees o[Seeeeeces (4) 
Oysters on private areas at the end of 
Gherveats ss anes 32 bushels..| 18, 500 POTS) See es se cel eters Set 18, 500 2,590 
Products: 
Vessel fisheries— 
With tongs— 
Market oysters. ......-- dAss52 4,100 2,860 | 277,402 32,775 | 281,502 35, 635 
Seed oysters..........-- to [a ea yee eal len 5, 000 750 5,000 750 
NT) 031 - Se Se  e cocoe 4,100 2,860 ; 282,402 33,525 | 286, 502 36, 385 
Shore fisheries— 
With dredges— 
Market oysters. ....- pushels7alcveso.sseliowectaa 5, 000 700 5,000 700 
With tongs— 
Market oysters.......-.- doses 1,600 1,600 | 417,022 55,992 | 418,622 57, 592 
LUST eS Se ee 1, 600 1,600 | 422,022 56,692 | 423,622 58, 292 
Grand total.........-.-.---- 5,700 4,460 | 704,424 90,217 | 710,124 94, 677 
Wholesale trade: 
Oysters sold opened........-- pallonss2|oe soccer lesa acme eee te cea caeseleasessecs 1,500 1,312 
Oysterswauned .. . <2. os.sccesnc RANA een eaeet locemeseat ales socceeel oe oe eee 5, 284, 866 293, 817 
Oyster shells sold..........-. WMSOPISS ad sees aes eens meinen lee ates ee 660, 602 10, 850 
RSA oa chee cre te tala eect choad Potala oregon! tine. ae ee sete oc Nor arcana | hg eas 305, 979 
TUTE ERED et Go as (OL SR ae etary [ee perce on [ies arn mel Perri a |e aoa 103, 063 


1 Statistics not available. 
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STATISTICS OF THE OYSTER INDUSTRY OF THE SOUTH ATLANTIC STaTEs, 1910—Contd. 


GEORGIA. 
Private areas. Public areas. Total. 
Items. 
Numbef.| Value. |Number.| Value. | Number.| Value. 
Persons employed: 
Ongvesselsiishin gee seamen sae eerie ae LOOMS ere ae OS Re eee ahr 20252 eae 
On vessels transporting....----..-.-.- Hl Pososee sae Gecece sacl pemecearcl 5 i aoe 
Inshore or boat fisheries -..........--- 778 | eee soeeae 38) tees 261 aoe 
SoM Res) Coos aSmonconoccmoteereneatolloeseqcobSe 4 lonciccodcss DAO US ees sees 40). ee eee 
Motal So ceishek = vice t ese BEY Gl Da caeoree Gyals| eae see 1 (008) |-aeeeeenas 
Wages paid: 
Dred sin gar oe ae eee ee vast cs eee e aeee eee SU G103| soe e arene here coos eae eee $1,910 
UNDIES Sap otasnoponocton cer semecad|Ptcoussese- 20} OLS ees $17,867 || s-cseee 138, 782 
GRAVIS OWL EET tae eee se tate Zaye eres Ase Aica sa) (Se aeme ccs 1,175 
Wiholesale trades J casc-<2 3-5-0 eee ete Ss css scce| penis one celeecm menses 302460))|/2aaeeeees 30, 460 
Totalicc socch ea ee ae te | ence eee 124000) |Raeeeneee 48,327.) cc ae ~ eee 172,327 
Vessels, boats, apparatus, and other prop- 
erty: 
Wessels fisMIn ge eenteee ere assesses eteaee 38 25, 533 36 20, 365 74 45, 898 

INGttOnNAL em eeeeesre | cae aeas oe BEB al epee © AST Nas eceeee 770\ 3: eee 
WieSSelsitLaANSpOLUIN Pies = as aeneete= sail ee eee era neta ets 2 7, 235 2 7, 235 

INetHtOnnages-shiasoe esate seine Senelee heer aise sare AD Nad erenleene Al) 2. 2 See 
Gasoline and steam boats. ....-.....-- 4 1,500 3 1,000 vi 2, 500 
Sail and row boats...--- petudaatosossse 208 4, 809 41 849 249 5, 658 
Apparatus—vessel fisheries— 

MeOES 5 sono socecooeauboosssacdcss 4 UY Reese. 4 Sagas seece 4 80 

MON PS een nae sete ae see = sae ie ee 196 772 122 364 318 1,136 
Apparatus—shore fisheries— 

ANT oer ocacoe nave aan cen aoa: 394 1,570 14 408 1, 626 
Shorerandlaccessony PLoperbyierre eae ae lea ara ae ees oa alr Po | peo dso 24, £50 
CES Gz soo Ssoesuadeseooseseadeaco|ss66sq0c05s\|sAzcourocg||/>cescccame 2s 950 | tate eee 74, 950 

Mo tale tees ae esac eee ae Sav Onan a ote ae 12993698 | sae 163, 633 
Planting operations: 
Oyster grounds owned or leased.acres..| 15,000 |..........|....-..---|--..------ 1.5; 000! .e eee 
Oyster grounds under culture. ..do..-. LE Gi lea cee aren nace mese| eae nets 2)" ha) eee 
Grounds planted during the year, 
YOR Asoo dapecdseocoSsossacuposoasecEs (Ch tl Wedsaceced faeeceaecd eesaceseee @)s -eaaaee 
Materials planted during the year— 
Seed oysters...-..------- bushels. - 9, 500 i O25b| |e este= sees | se eee 9, 500 1, 025. 
Oysterishellse =e eer eae do...-| 104,000 2,670) .n2ce eevee | RS ee ates 104, 000 2,670 
ANCE os cteeseonpSeeagusecoes| Hesasocse = Sh Gil emt’ sags] Saedeacete |eaenseet oc 3 695 
Expenses connected with planting. -.--|.........- 4 O80) 22 See Soe |S ee ee el eee a 4 90 
Oysters on private areas at the end of 
the Veale. ccesenees-=-s- == bushels. - (2) (2) o ilewsees al eee ae (?) (2) 
Products: : ¢ 
Vessel fisheries— 

With dredges— 

Market oysters...-...-.- do. 19, 500 9} 880i |sccin cneece| hess as Sess 19, 500 9, 880 

With tongs— 

Market oysters. ..-..---- do. 214, 441 44, 823 34, 588 11,731 | 249,029 56, 554 
Motels << sa syercrs eee eerste oe 233, 941 54, 703 34, 588 WS 763i 268, 529 66, 434 
Shore fisheries— 

With tongs— 

Market oysters. .....bushels..| 199,353 94, 935 37, 275 9,443 | 236, 628 104, 378 
Grangitotaleee === eee 433, 294 149, 638 71, 863 21, 174 505, 157 170, 812 
Wholesale trade: 

Market oysters sold in the shell, 
bushels ei fesse eee see eee laste toe = als | wocteatcerersra lars teeter =| Sepeerenetateeels 2, 500 2, 500 
Oysters sold opened....-....-- Pail) eee Ssan aeeonese so Ser cocoscusanc|Soosses aoc 58, 850 50, 867 
Oysters canned so -sne- eee see Gris 4| eeaeeceacel bancceseem dt soeoocbods|benonasbot 1, 422, 525 91,402 
Oyster shells sold........-.-- EIST a esata re | eee alse tas | pete lepatn arate | et sree 34,740 580 
Total s5 sh Ro. ee ee Ne oe ee eer ee eee Wee Pee ee. oe etee een 145,349 
BRexpensesiof wholesale trades 2, <p. c= cjers esses) eestor coe crates ctatsdoeepas erat ase ete ss teeta tales ae dodge 24, 374 


1 }stimated. 


2 Statistics not available. 
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STATISTICS OF THE OysTER INDUSTRY OF THE SOUTH ATLANTIC STATES, 1910—Contd. 


FLORIDA (PUBLIC AREAS).! 


Items. Number.| Value. Items. Number.| Value. 
Persons employed: Products: 
On vessels fishing........- 1 fe) Seis Vessel fisheries— 
Inshore or boat fisheries ... With tongs— 
MNOKESMeN. ==. ce este cee Market oysters, 
bushels. ....-- 40,000 $4, 550 
Motal’.<sctsce- 5 ee ee Shore fisheries— 
With tongs— 
iia paid: Market oysters, 
DUP ID Poser eee eet. || ac we ein $34,775 bushels. ...... 113, 460 30, 740 
Warlesale trade: 2.5... |saceeoce se 14, 129 se 
Total Peaaaa a Motalesse- sacs 153, 460 35, 290 
Ota < Aast eos Ses ste eee 7 — 
SS || Wholesale trade: 
Vessels, boats, apparatus, and Oysters sold opened, 
other property: gallons ses heehee 13, 920 13,920 
Vessels fishing. .........-- 5 2, 820 Oysters canned....cans..| 846,348 48, 644 
Net tonnage.........- WON eceaeese Oyster shells sold, 
Gasoline and steam boats. 11 4, 850 bushels=2-= ost. -+5s een 11, 644 535 
Sail and row boats... ...-- 115 3, 542 
Apparatus—vessel _fish- otal CU fosehliawe soeeese 63, 099 
eries— 
ROUES! Says oo se Sas 17 65 || Expenses of wholesale trade...|........-- 13, 509 
Apparatus—shore _fish- 
eries— 
4 CTT ET erate ee 46 233 
Shore and accessory prop- 
GUL een ee-oaacceecice oo -|tocg ences 14, 600 
Washes pital 25.2. -sccnss|- 6 Seqeee oe 40, 700 
Rotalhs-Sa-ccssaleee sees ack 66, 810 
GRAND TOTAL. 
Persons employed: Planting operations: 
On vessels fishing .....-.-.- SOT Were or Oyster grounds owned or 
On vessels transporting. . - PAS eet leased oe Ses feek- acres. Gioia leans sce 
Inshore or boat fisheries ... SECS} Seaeeea soe Oyster grounds under 
MUOresmMeNn sees tose cee DF OSR aoe eee cee cultureyeo-- acres. - (PP he ee 
— Grounds planted during 
Potalesn.5-- BAN ae setae thery carla acces acres. - (A) Vie i |Seraete 
Wages paid: a : : 
meatanpe eb NS rs $13, 949 Materinls Se iies curls 
PROMPIN GP ae ane aaa toes see seis Selec 284, 339 y 
Transporting. ....- i PE ae eyes 2,255 Seed oysters, 
Wiholesale trade. Jee - setae Hees 135, 998 ushelss sss. ss) 17, 500 $2, 405. 
Oyster shells, 
Totalice ssen< cee le osese 436, 541 DUSHEISP sence ee eee 156, 582 3,770 
_——_—__— |} _—_ 
Vessels, boats, apparatus, and Motale 2 as sees |S aoee 6,175 
other property: 
Vessels fishing. .-........- 180 94, 725 Expenses connected with 
Net tonnage........-- Te Sloe see see Dlantine ec Aotnsna eee | eee ene (7) 
Vessels transporting. ...-- 8 10, 835 Oysters on private areas 
Net tonnage......-.-- 86) |S2e 2-226 at the end of the year, 
Gasoline and steam boats. 21 9,300 bushels.3.-s2sscseecnee (*) (7) 
Sail and row boats. ....--- 1,277 39, 265 
Apparatus—vessel _ fish- Products: 
eries— Vessel fisheries— 
ree asaosec 220 ee A ee With dredges— 
LS op else aaa 2 Market oysters, 
eee sone Gah bushels......... 110,283 | 24,226 
Ted PS: 2-255 Suse 31 470 With tongs— 
aROHPS Eee ot eee eee ee 1,378 4, 607 Market oysters, 
Shore and accessory prop- pushelss 2 -c—. 2s 645, 631 102, 747 
CO oe ene eee ana a) Nae ya 134, 650 Seed oysters, 
WASHICR DIAL a eee cosa soe) aeeesencee 267,150 bushels. . .. . -. 5,000 750 
ROA Se Sse | esse cane 2 563, 863 Totaly s 760,914 127, 723 


1 Kast coast only. 


2 Statistics not available. 
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STATISTICS OF THE OYSTER INDUSTRY OF THE SouTH ATLANTIC STATES, 1910.—Contd. 


GRAND TOTAL—Continued. 


Items. Number.| Value. Items. Number.| Value. 
Products—Continued. Wholesale trade: By 

Shore fisheries— Market oysters sold in the 

With dredges— shell esc bushels. - 2,500 $2, 500 
Market oysters, Oysters sold opened, 

pushels-2% =e 15, 539 $2, 280 gallons 20 eee 96, 302 85, 157 

With tongs— Oysters canned... - cans. .|8, 609, 739 489, 763 
Market oysters, Oyster shells sold, 

bushels. ....-- 924, 545 234, 181 buUSHeISSeee ee seer 864, 086 14,728 

MNotals=-<sisea== 940, 084 236, 461 MRotal sot. a2 35 | eee eee 592, 148 

Grand total-...-. -|1, 700, 998 364,184 || Expenses of wholesale trade. -..|.......--- 160, 678 


Norte.—In North Carolina the revenue to the State and counties, in taxes and license fees, from the oyster 
industry in 1910 was $3,122, and the cost of administration was $2,433. In South Carolina the revenue to 
the State and counties from these sources was $5,332; in Georgia, $1,712; and in Florida, $192. 

In the States bordering on the Gulf of Mexico the persons engaged 
in the oyster industry in 1911 numbered 8,500, and the wages paid . 
amounted to $1,682,000. The output was 6,226,000 bushels, valued 
at $1,477,000. The development which the oyster industry of the 
Gulf States has undergone in recent years has depended chiefly on 
the inauguration and extension of oyster planting in various sections 
of Louisiana, whose oyster output, in both quantity and value, is 
now larger than that of all the remaining States of the region. All 
the States but Louisiana show a diminished product for 1911 as 
compared with 1908; but with the more general cultivation which 
is now projected a very marked increase in the oyster crop of the 
Gulf States will quickly result. Following are detailed statistics of 
the industry in the calendar year 1911: 


STATISTICS OF THE OysTER INDUSTRY OF THE GULF SraTeEs, 1911. 


FLORIDA.1! “ 
Private areas. Public areas. Total. 
Items. 
Number.| Value. |Number.| Value. | Number.| Value. 
Persons employed: 
On vesselstishing=2.- on -esceseecscce ale pentose taeseeien se PH ae ete 21.) 1 2eeeee 
On vessels transporting.........------ PAS amended boacnonadh |snedcaccas 2:|\eananeeeee 
Inshore or boat fisheries. ...........-.-- GBs eats Se ADGN eo ne = ass 522. ||: See eee 
SHOTESMGEN sa casob omic con acid neemeacic eae Mere eles eter eels 290), | Sete eers 290. |x eee 
Dotalasatecosrsccwtcceessueece 6S} Se Ree. TAY fl Bese S35 looc2se eee 
Wages paid: 
No thatthe eee osocosencernacsanessend Eecbseccsc ; = $99, 705 
Mranspovemne sss ase se aremseanie eae cers eae setters Si 50 - 50 
Planting and transplanting A 700 
VN OlesSO TPAC On ven c sec ccme iene matters | cee ee tee ce are 31, 569 
Otel oactisacts.« wie tlawice os ciate ses (pace oie ayate 132, 024 


1 West coast only. 


Abit vVitst Vs Ce eed 


SratTistics oF THE OysTER JNDUSTRY OF THE GULF States, 1911—Continued. 


FLORIDA—Continued. 
Private areas. Public areas. Total. H 

. 

Items. 
Number.} Value. |Number.} Value. | Number.| Value. 
Vessels, boats, apparatus, and other prop- 
erty: 

Vessels FISHIN rare ae eee ales, ene ee | eterna eas = 10 $2, 950 10 $2,950 
: WIIMEODN ALES. Coach: 8s. caates woes See ee cm ho oeeeecae we 64 |oscseecss- 1: Sy Mea ee a 
Vessels transporting 1 P5200 lect oar nee ea 1 1,200 
NOttOMNAPBL AEs. cok. oes cl Hl a Seo [eee SS eect cae Hy leecice Seare 
RGACOIMAIDORLG. heron = 44 csc ete ces csn 9 3,000 46 14, 325 55 17,325 
pH ANG TOW) DORESes ac. Gee ees oc win 29 1, 905 248 28,365 277 30,270 

Apparatus—vessel fisheries— 
STIG Sree CC ee ee te ec wlowiarerell i Nano e Sorel Se naeetree 21 105 Pat 105 

Apparatus—shore fisheries— 
BONGS = 6c 5a eee. ae aR. sate ale 33 165 455 2,264 488 2,429 
MHOTA RNG ACCESSOLY DIOPCLLY < s<.5 <= fe lloc- s Sos sas acc ese | Sa SULOON Sao see Uae 31, 100 
ASHMAN ese ects sna cit da hee 5 ceca [late ao cin’ om <[eene pin ta oon meemine 20;600)). -<<<22-—2 20, 600 
MOUA esas acted rene eae meme eelien koe < cae D2 Onl oth ceaee 995709 eae eerie ce 105,979 

Planting operations: 
Oyster grounds owned or leased acres. . 4,149 SGFAOD) | Sete eee ee oes aera 4,149 56, 400 
Oyster grounds under culture...do-..- VG) 1 A ee ve Pee pee ee TS54i SC eee 
Grounds planted during the year, 

GRO ae Sees Fcc asec catce sche UB TS ee2 os Sle cae rsa lees See Ge | RES eae. 2: 2 

Materials planted during the year— 
Seed oysters..........-.. bushels..| 14, 405_ 2 Tg a ae [ne nee eg 14, 405 1,315 
Oyster shellsm 2 see es dos=e 1,000 0 ahi - | oem 1,000 47 
Broken stone, ete....cubic yards. . 225 PPT Ring ae ee) RS eS 225 225 
Ota eee ease ore eee eee | Sees See 1 E530 AN (es SP | CS ee Foe! (eee oe 1, 587 
Expenses of planting and transplanting|......-.--- Zone Scere =| Samonce se iee ateeee se 25 
Oysters on private areas at the end of 
GHEY Gaba scue cesec etek bushels..} 104, 105 DSAZOR: eee eee ss eee create 104, 105 28, 208 
Products: 
Vessel fisheries— 
With tongs— 
Market oysters.......... GOs st Eseect oe be oa 14, 944 9,314 14, 944 9,314 
Shore fisheries— 
With tongs— 
Market oysters.........- do. 12,039 9,969 | 150,979 89,364 | 163,018 99, 333 
Seed oysters...........- C6 LoS pee | Sear ae eel ae, ee 9,5 825 9,500 825 
Motale sas ncccaas- semsewe Tease 12,039 9,969 | 160,479 90,189 | 172,518 100, 158 
Grandi total sees: chase 85: 12,039 9,969 | 175,423 99, 503 187, 462 109, 472 
Wholesale trade: Sa | ae | ose Lee Bee 
Market oysters sold in the shell, 

UCIPCLS CEN pees eye ge i OE Ai gee EY TP ee eo By SN el | ce tia eee 18, 236 12,301 
Oysters sold opened.........- CANONS EE sad ets oh Seneca Stace aces 149, 049 135, 467 
Miysters canued.s--- 20.2.8 2... (GET ae eG eae ctrl lees on 2 Atel (ee OA ty 621, 072 36, 788 
"DAME LI STAT AVENE SY) (0 (pA ataeneh ae eae ae a Me tie ae 7 | Ap BE Ps et gg Sol fe A ee |-ceeene 137 

PTS) CT CR Aaa eine d Fame eS name gee ael poe eek | (ee peers 184, 693 
TUS ESTES UCT ARAL) CSEU eng mo Ree ee eae pee ay [atin er cae Neer arpa bar <p ore s| Dopamine | EN ee 25, 100 
ALABAMA. 
Persons employed: 
Omivessals BSHINE |. So. 2o. ge cuc sce cease 3 loosaacees > VER baeeesesse BOs See 
On vessels transporting..............- Din eens ee & Oiilesaese oe BS: sce seco sae 
Inshore or boat fisheries.............-.. 7217 ae 7271s al Re i 
PIRUECSIIONM = eat he tee oo ee aioe ae Set eee, ae seale cent cone 58) eee ee C3 (eee Sees 
SROLAN Scie m eee nieces ee cee 238 1425 sane? Cn eaeerccsce O2a te. ees on 
Wages paid: 1 aes eer es ore 

MOU PE eee ae kaos rotate oocicne [se See Sock |e cee e wece| asec eds 

LOREM ss ote es: 

Transportin fe 

Planting and transplanting...........|.......--- 

MVHIDIESHIONUTAU GE: cece ene spa cee ses JR Nl ape ee 
Mottlwacdesacc se ovetareo sc Sse tae sd 


4789°—14——2 
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STaTISTICS OF THE OYSTER INDUSTRY OF THE GULF StTaTEs, 1911—Continued. 


ALABAMA—Continued. 
Private areas. Public areas. Total. 
Items. 
Number.| Value. |Number.| Value. | Number.| Value. 
Vessels, boats, apparatus, and other prop- 
erty: 

Vessels HiSHIn e705 ajaaance > fs 2-5 Se 1 $400 23 | $18,150 24 $18, 550 
Net tonnage...... bo leis ain biere see ate Bue See eer 745) eee eee DEL AN e re 
Vessels transporting........-.-------- 14 13, 500 23 19, 750 37 33,20 
Netibonmage: set os2: br ce eee bs) aa the 7 ee By Ga eset pee 
Gasoline hosts 0 fiesss see ee cree 4 2,300 2 1,300 6 3, 600 
Sail'and-row boats... 22252-4--+2 2-226" 140 3, 250 180 11,705 320 14,95 

Apparatus—vessel fisheries— 
TOOLS odavocesanwas soencse cee cies | Meeeeee See eee cee 12 360 12 360 
TONGS i oisecaces aeesin sone sen eee 3 15 44 220 47 235 

Apparatus—shore fisheries— 
MON gsi ote hoor enter eee eee 128 624 278 1,388 406 2,012 
Shore and accessory property......----|---------- WO) \Segisccicee 166:'025.\|. - =. see 167, 245 
Cashicapital ssbb ae cs Se ete Ree eee | Sea oes eee eee 34;'600 |. Aces 34, 600 
Ota] kee escsms soem Seagate lee eee PAO HES S| Neeser 253,998) ease aoe 274, 807 

Planting operations: 
Oyster grounds owned or leased .acres.- . So Reali Mane OVALE R Eyl ea Selec ae ee 9,273 107,935 
Oyster grounds under culture...do-.-- 3; DOOM Pee Bam ace lhe oon eolncsceceten 3,560) es ee eee 
Grounds planted during the year, 

BCLOS osmosis a eee cs ene ences ee eee S465 |S se= Sse cee Aeron | mere reels 346 }|| See 

Materials planted during the year: 
Seedioystersa--eee-ee eee bushels. - 67,410 DS O90H ae an seme eeen 67,410 3,990 
Oyster shellsis2e. essen doze 4,525 Gi Peers yaaa tem See 4,525 67 
Tota ee Awa see osc ae es See ANOS 7a emotes ee cee ee eee 4,057 
Oysters on private areas at the end of 
bheimesnacececeac oe. ccnce bushels..| 422, 165 B6;362)\ sees elem epee aes 422,165 86, 362 
Products: 
Vessel fisheries— 
With dredges— 
Market oysters.......... GOS 2 Fee a eee | ne eae 92, 533 13,472 92, 533 13, 472 
With tongs— 
Market oysters.........-. doers 660. 440 46, 797 7,022 47,457 7, 462 
Seed oysters...........- Glo Wie a4 biseees ots Srerane 300 15 300 15 
ROLE tse cae o Saco eee ee 660 440 | 139,630 20,509 | 1 140,290 20,949 
Shore fisheries— 
With tongs— 
Market oysters....... bushels. - 37,311 17,864 | 194,134 | - 30,044] 231,445 47, 908 
Seed oysters...........- (6 (0) Beebe fee ee 70, 182 3, 885 70, 182 3, 885 
Motalicvesanctectwecentecc sees 37,311 17,864 | 264,316 33,929 | 301,627 51, 793 
Grand totalets 32 sees sno 37,971 18,304 | 403,946 54, 438 | 441,917 72, 742 
Wholesale trade: 
Market oysters sold in the shell, 

OUSIELS Satrees seca ces mat ete ime ht teisAl| caer | epee rene rec | erates eens eel eee meer 12, 669 10, 608 
Oysters sold opened.......-..- gallons se eto oa Geen ceeee lcaas ewes aeons 2 261, 256 171, 001 
Oyster shellsisoldie tote sae eye | ec ee eae | ot ee ne cle ce ane | Ree ee | Pe ag 1,596 

fROtals sjayeramcee nite a cee ceed | eaeeis se Ta eee | ceo ae | eee eae | eee 183, 205 
Expenses of wholesale trade...............}.....-.--- ne RNAI) Serra) ako? 41,843 
MISSISSIPPI 

Persons employed: | 
OnisyesselsrAshin gis a5 50,55 5<s caer. sel eee ees ee eee SAGs Se oe 546 |. 35 7 
Onnvessels transporting... 252-22 eslsoe eee eee ok # 1 Pe ee ee 1242 See 
Inshore or boat fisheries .............- LO Ze): So wosces GO2s ko eee 709. os See 
horesmene sas kee eo BE 38 aa eee 838) /icceeece eh 838) | > eee 
xc to So eR 107 | eid 1 GOB yIReaeeoee se S105: ees 


1 Includes 65,870 bushels, valued at $9,448, taken by Mississippi vessels. 
2 Includes oysters used for canning purposes with their value when canned. 
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Sratistics oF THE OysTER INDUSTRY OF THE GULF SrarTeEs, 1911—Continued. 


MISSISSIP PI—Continued. 


Private areas. Public areas. Total. 
Items. 
Number.| Value. | Number.| Value. |Number.| Value. 
WEES paid: ’ 

(RIS. See IRAE ae nee A SRN i BSA | etn Ria nr $877 810. acxsonee ee $87,316 
ALGTEYS 11) 2 pee ROR RA STR Sie ats A Oe rg (eeeree ee $2203 eset coe 655002" |S ee 65, 595 
TEESE DT ioe be Rs ac he ie | eat ol (ay eer [ai ee ee P33 \21 8) 8) Ketan ee 2,130 
Planting and transplanting............|....--..-- LOAD te Sete oer pisren ete [eatae ointee 1,040 
OIESHIO TAU G tote emer ns ym ene a Eaters, oot fpr soe kos 3, 402) bo. = tn am 83, 402 

ESL etek Nee eee ete ee eae Gdadeul acne toa see BOOS 300) | sete, 3 ott 239, 483 
Vessels, boats, apparatus, and other prop- oH 
erty: 
Wenas sSISLEN TST 2 00514, atin he ea es PEM (lg ER es Raa 110 156, 450 110 156, 450 
JT AGTAY CY he id SS Se PNR 8] ses conta ee sean DOD Moan os ae SGU nen og 2 
MOESSOISMPADSPOLEMI CS AP n ee oe tov. [porta osascleaenceeees 4 13, 800 4 13, 800 
INDO pees. eee a Saher ae tae amos aes Bae ee eee ES eee ee 
ESCH ECGY) BoC IR, a GR eae a ae tee 1} nabs Le Sexe amgeie || Sub eae ot a 1 150 
Saivand row boats....0 52.0. sets oc 2. 74 910 391 26, 850 465 27,760 
Apparatus—vessel fisheries— 
IRPU POS ens 2 ee tein aad sn afacnem esse aloes cnc sae 192 6, 200 192 6, 200 
PBONIE SS AR oon ccd ee ee ree cc cae can see ce cade deeeesacs 4. 52 197 52 197 
Apparatus—shore fisheries— 
PREM e Raine sna ee ee eae oe we ee Sein eles e wac ae 10 185 10 185 
BTEC eh ee er aed 2 ay 74 258 592 2,126 666 2,379 
Shore and aecessory property..........|.--------- PAU herein ee By Uhalicy| ER ee ee 258 349, 373 
MANGA DUAL 28 oe RP cinch cman see wes |e coe maces hae er aee mel oom eek we 805200) | een ae 80, 200 
SUT) FEN LE pt Se et as ee a ee Oh |g ol ae LOOM Ate eee GSO BLA ea mas 636, 694 
Planting operations: 
Oyster grounds owned or leased acres. - 4,798 G6pR650 | aot ee A oe cet ate 4,798 65, 650 
Oyster grounds under culture...do.... D208 serosa eel ecu se somal aaa eee 2; 208i See gace oe 
Grounds planted during the year, 

RODGS paetines ooh ae Sosa chon clo cals cnc Voth (SIMI Sea Rie] eye A ape | enna as Chea HY to} [Eee ee oe 
Materials planted during the year— 

Seed oysters............- bushels. . 6, 675 (5% ig | eae Sa) | Pare 6,675 647 

Owstershelissss se. 5.-222 2.4 do. 28, 480 BAN Se ioe mea loRee oe 28, 480 340 

ANS EES 5 oa nin et Se eS Bl Ra OR Ti as Ae Spe bn | ene ee 987 
Expenses of planting and transplant- | 

DEE oe eer cen 5 a Reine oats) ick cd Deine auto DOUIEES 224 2 aslo ae se cee omnes 50 
Oysters on private areas at the end of 

ROLVeAIS axon sen nae bushels. - | 322,875 LOD; AAG re shes tere all ee oe eee 322, 875 100, 149 

Products: 
Vessel fisheries— 
With dredges— 
Market oysters.......... Cle Bek Resse ae ee Sees aera, 500, 700 90,309 | 500,700 90, 309 
With tongs— 
Mariceb, oySters= 2 524/.00b a. aoe coke benno 4,200 560 4,200 560 
77151 Ure ea eRe aa ae nT Re | 504,900 | 90,869) 504,900 | 90,369 
Shore fisheries— 
With dredges— 
Market oysters...-\s.. bushels: .|5.--..5..-|-5s+2.o5- 4,476 1,111 4,476 ion 
With tongs— 3 
Market oysters..........do. 27,350 11, 154 114, 269 36,639 | 141,619 47,793 
Seed oysters............ 6 (oye Ape (NO ie bl [Te RM 6,675 647 6,675 647 
AN UIESY pcre Sen ie phe Se te IOS 27,350 11,154 | 125,420 38,397 | 152,770 49,551 
Gran@itotsl. 2252.5. s2e-nce 27,350 11,154 | 630,320 129,266 | 657,670 140, 420 
Wholesale trade: 
Market oysters sold in the shell, 

[SW RTECS. a2, SS Sena 3 a a lily Seieial | ied Sep) LAR a at (Oy a Seal gece ed ea 1,850 1,305 
Oysters sold opened.......... PABOHSE aE ne tp sete been n sab tae cca peace wedees wees 1 132,961 127,735 
Oystersicanned 025s. (Se SE Thee Vel | PER SRE 2 [eR renee eat nee 3, 756, 733 251, 054 
BASSET SLT Eo) (2 TE BS OE TE ae Par ae (ee aaah 1 aa ce ka LW Gene bee Pay alae 14, 698 

BUG Leallers atest pak tee ee a tet eM yl te Se Ue I a ee 394, 792 
arpetinen of wholesale trades. .:...-=.0.8.2|c-.-..-2-:|oac.s-22-c[bPaceecue. aE Pea 114, 897 


1 Represents 35,355,350 oysters in number. 
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STATISTICS OF THE OYSTER INDUSTRY OF THE GuLF States, 1911—Continued. 


LOUISIANA. 
Private areas. Public areas. Total. 
Items. - ; 
Number.| Value. |Number.| Value. | Number.| Value. 

Persons employed: 

Onivesselsifishings ccm. cis - -- 2 200 sacs 2605|seoe ease 280 || smaccle eee 

On vessels transporting........------- 1178 Ral paar amet 20 concen a el ee Se = 

Inshore or boat fisherjes ......-------- V4AQ eee 398; | soe see ee 1 88821 2 oceeesee 

Shoresmerases 222 cee een Ae eee ene 1B te (oie Bete SE a aoe Scag 5a lnc daiceae S388. |enaeeea nee 

Totals < josece ols saaaee neces 2989) 2 Sosa = 678 asaceseeae 3:667 \|:..cooeeeee 

Wages paid: 

DT CAPIN GS pcietcek eae oo - ee cle See cree $0,000) | beeeeeeeer $28; OO) Roe see $47,810 

TRONPIN GSS Eas eececas Hei oee Ss | aes Soe ae W4L SOM |e sees 2145579) |\-Seceeiases 15, 880 

UTTAMS POULIN Paseo eee an nc ete eee eal sees 39) S02) |baeaaneaee 4615.) -.- segs 44,477 

Planting and transplanting. ......-..-|.-.--.---- 180, 5084] jens cece Sos see | ee ee 180, 558 

Protecting oysters from natural ene- 

TTTICS Meese coats Sanne ee eget Sate 53 000! i t.c202 oc eee. See 5, 000 
Wiholesalevtradets se asee cee toe lean teers cee 300,475) ene 22 ees See 300, 475 
‘ Natal esciy eee call uae, ae G76 400 tno Si'7 1704 | See 994, 200 

Vessels, boats, apparatus, and other prop- 
erty: 
IVieSSeISHAShING es eles ss sees ate Se ec. 3 11, 600 42 65, 250 45 76, 850 

INetitonnagess..cs--nsc-o-5---2-2ce Oa Mowe 529, as ceeiqea 561, | se --eees 
iViesselstransportings.---. 5: ===) --<- - 58 82,350 9 34, 350 67 116, 700 

Net tonnagel isis. tae end saci 407.| 2 eee 933) 2eeneeee 900 |Secneceeee 
Gasoline Oats taean seems ae ass 197 75, 260 8 7, 250 205 82, 510 
HallkancdhrowsboatSeescessss-- sacs eee 1,400 | 138,796 158 59, 645 1,558 198, 441 
Apparatus—vessel fisheries— 

DFE LOSEe ease ae eo aes aearee nse 4 170 66 1, 880 70 2,050 

PROM ES Hee ee eens ace tee ee aan ciel soesaseetolic.c ccm cesar 57 207 87 207 
Apparatus—shore fisheries— 

MONS eee ee soe eee ace 1,761 7,679 382 1,756 2,143 9,435 
Shore and accessory property..-.--.---|---------- 320} 430) |n< = 223 525 | see neeee eee ee eee 320, 430 
Caslfedpitalet testes alee ane ee sare |rsemaeee 928,,800' |= =< =: 2ce eee eer eee pense see 328, 800 

Motaleaaseisseateeee ee rele toe Oi Becsese5 42 IW OUEST eee 1,135, 423 
Planting operations: 
Oyster grounds owned or leased acres. ./11, 582. 96 (6) ai epee See o's ae 11, 582. 96 (4) 
Oysterjerounds under culture---do---4] 7,700.19) |e oe ne | ere ee eee F160. 19) | ee 
Grounds planted during the year, 

CTS Ree ee eee eek Se a hen Sy SOLSO0H Ee ets Sale eens eee Gee 3380100) |Saaseeeeee 
Materials planted during the year: 

Seed oysters. ..-.--2.--.- bushels. |L2464 55250 | 2205246 | care eee 1, 464, 525 229, 248 

Oysterishelishsssceesceeee see do....| 419,975 852500) ao a eee 419,975 8, 250 

MO tall eye eye cteee Scie eal era ets 237,498 | 2\s-255 62) 24g 237, 498 
Expenses of planting and transplant- 

ini gS eeRON ee neh Mie 2 uae cee aralhs ALL 13°75 |. et el 13, 575 
Oysters on private areas at the end of 

the, eaters ae eS Dushelss3|34G16. 630i he S40 kash aeeeenn |b eee 3,316,630 | 840,435 

Products: 
Vessel fisheries— 

With dredges— 

Market oysters..........do. 35, 250 15,000 | 2 362,999 78,074 | 398,249 93, 074 
Seedloysperse st os---- ce (0 Caer el eee ho | eee ee 15, 000 720 15, 000 720 

With tongs— 

Market; OySterssccccsatiee GOce.-o ae saeen oe eee eere ae 3 84,479 17, 269 84, 479 17, 269 
MNotalicvies ecicss see sene oe 35, 250 15,000 | 462,478 96,063 | 497,728 111, 063 
Shore fisheries— 
With tongs— 
Market oysters....... bushels. .|1, 958,830 | 576,105 | 4640,113 | 112,868 |2,598, 943 688, 973 
Hea oysters: = .2.2. 5-28 Goren |heates Sealeoeeeee eee 1,407,731 | 222,687 |1, 407,731 222, 687 
Totals .//a.aj-cactesse oogen 1,958,830 | 576,105 |2,047,844 | 335,555 |4, 006, 674 911, 660 
Granditotalse-ees se ek eee 1,994,080 | 591,105 |2,510,322 | 431,618 4,504,402 | 1,022, 723 


1 Statistics not available. 
2 Includes 27,450 bushels 


, valued at $6,855, taken by Mississippi vessels. 


3 Includes 21,779 bushels, valued at $5,465, taken by Mississippi vessels. 
4 Includes 93,614 bushels, valued at $21,618, taken by Mississippi boats. 
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STaTIsTICS OF THE OysTER INDUSTRY OF THE GULF SrarTeEs, 1911—Continued. 


LOUISIANA—Continued. 
Private areas. Public areas. Total. 
Items. 
Number.} Value. |Number.| Value. |Number.| Value. 
Wholesale trade: 
Market oysters sold in the shell, 

ESIGN se eee oe a ete aa winin ois central Si ychajainsa,ctaed ante ee sec ap erence 272,066 | $138, 630 
Oysters sold opened.......... Pallonses|Soc Soho ele e ges fos wee aoe Se he 636, 959 847, 664 
Chystersicannad |. 22 20.8802: orl IRR | ETE cae ap (OR eS Op FSB 5, 728, 181 424, 605 
(SO SSE ESET SICTN Va LSS US Se a pers | [ae | |e peed S| Sort em ae ed a eo ee ee 36, 986 

Fn RB api Recetiet “)/ed APP aa (oe keen Sin ee eee 1,447, 885 
Remenings of wholesale twadesect tee fo 8 fo) <| oe SCE Se HA wo Pm ancen sche ence ewce SS. 203, 147 
TEXAS 
Persons employed: 
Ort-vessals fishing’. 25 22k 22 2 Po eee Sa BN rated LRM, |. See 2D oetnnettee o 
Inshore or boat fisheries .............. UT eee ADD |e rarcreraara'e iy 2s al nS es 
BINOTESMEN =. 3a 50o<n2 ceca ce~ dase eeee ses SEOH sewn seeet {eee eee les BED) ee ae eee 
Potalsseee so. eens ee eG anemones: BAT eee oe L010) |S 
Wages paid: aes a eet) SL 5 
TUG asec ee gehen ae gas re ae RET gee, | $25 995) Reco ns $197; Da co ewe a $130, 319 
Planting and transplanting ...........].......... GO; 518) Reema cl,n|ceiiec oem | sinanclecee 6,518 
Protecting oysters from natural ene- 
IN eee ete 52 icin sic cas aceinse te emacs sence LOO Aes tele d| Same wa sara epelareaaieets 100 
ALE TIN GU 1 ES SE er 5 a ee ee SS 665 O86: | Been oc tect eee a! cal eeene eens 66, 086 
Motalgers scscen aocn nde grees) oe aoe cake 75; 029) Weegee noe 197,094 1\6- 2 soa 203, 023 
Vessels, boats, apparatus, and other prop- ie 
erty: 
Wessels MSHI: 5 ote ee occ cee eee 3 1,785 59 36, 735 62 38, 520 
INGE AODNAGO! Fs wc. setae ann ae oe DU lett rake b ate AQOI| Ee ccctecis ats 230 ease asc 
REASON OAIS ES arse Sonn a cotton dence ccen sale uaee nse 34 18, 650 34 18, 650 
Mulan rawbOats feo. ce od cce es Se oe 16 1,350 208 42,970 224 44, 320 
Apparatus—vessel fisheries— 
PROUPH acs Sein tases om aeesaeenaesiiecd 6 29 118 590 124 619 
Apparatus—shore fisheries— 
Giese ete) ee eat ue ot 23 1 388 1, 875 411 1,975 
Shore and accessory property.........-|---------- UE OBOE E mseseimid = miata Srealble cst | einters raters 77,039 
SRSA bc See EE ee (ane iet TOSSS00j| 545. 22m | ames lee Mee eee 108, 800 
ANGERS SaaS ae Seats Ga eee | ere eee ROM OS eens aaa TOG: B20 ibe cee oe 289, 923 
Oyster grounds owned or leased.acres..| 6, 896. 04 (CRE eles ie. 6, 896. 04 (1) 
Oyster srounds mndereulture:- do: s =| 9"-571.00)|2.<. 5. 5- oc LL by AUK D8) tes eee 
Grounds planted during the year, 

BCLCS ete sees heck ces cces cee PALL | SE eae | Seer Penk Corte 2362000)" Stee 

Materials planted during the year— 
Seed oysters.-........... bushels..| 69, 890 8, 044 
Oyster sticlis=ssren eee: do....| 37,800 924 
Motels sect eed Fe (ee 8, 968 
Oysters on private areas at the end of 
GUENVORE oct coast ee oe oe bushels..| 199, 500 66, 295 
Products: one 


Vessel fisheries— 
With tongs— 
Market oysters..........do.... 1,500 500 130, 731 43,577 132, 231 44,077 


Shore fisheries— 
With tongs— 

Market oysters.......... doz. 7, 065 3,115 | 225,504 76,373 | 232,569 79, 488 
PCOWOYSUCNS cence seene a (a Fay ex eet 2 td [ta es 3 69, 890 8, 044 69, 890 8, 044 
ROTA stoke ae oe sates 7, 065 3,115 | 295,394 84,417 | 302,459 87, 532 
Grand totals -: &. 2-8 8, 565 3,615 | 426,125 127,994 | 434,690 131, 609 
Wholesale trade: mn Sci Gado Tash iia aT les SL oor 

Market oysters sold in the shell, 
STISHIGIS Sarde eee Poe 29s eee cee de De A es bo oe 14, 490 12,777 
Oysters sold opened.......... Pallonsheitt Shon Ieaee Qokses eet eet ote reece 162, 492 225, 986 
RR OPER oc eS cae fol sit cet dees PL eso te ie ee ale cect 4,385 
i SUG 2 mie cs eats valor a lait et late Ae AE ana | (SS pee ae eee RT ee 
\ Expenses of wholesale trade...............|.........| | Ser 26, 723 


1 Statistics not available. 
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GRAND TOTAL. 


Items. Number. | Value. 
Persons employed: 
On vessels fishing........ TSOSO! Rae ae reser 
On vessels transporting. . Pat fel ae ee a 
Inshore or boat fisheries . 4026 ube e eee 
Sboresmensee ee oe ceee Dee Zy | eeener te ais 
Totals -orsise5-- Be DAM Hee etree oe 
Wages paid 
ID YW eee one eb asoosaeerscosnosce $140, 893 
PRON SUPE eee whew tae Sens |e re ete 765, 138 
TANS POnN PA sees e ech see oe eee 61,192 
Planting and transplant- 
ANG Hs Peale Sees ote bcmoeeccene 188, 861 
Protecting oysters from 
naturalienemies) 2S: 52 |5-sa.6-5 eee 5,100 
Wiholesaleitrade states ss|seeee cs sce 521, 352 
Motall- eee: | sees See eee: 1, 682, 536 
Vessels, boats, apparatus, 
and other property: 
Vessels fishing........... 251 293, 320 
Net tonnage......... Depo Lal eee cictee 
Vessels transporting. .... 109 164, 95 
Net tonnage......... GOO ese ctat omc 
Gasoline boats........... 301 122,235 
Sail and row boats....... 2,844 315, 746 
Apparatus—vessel fish- 
eries— 
Dred reseesree snes 274 8,610 
MON ESV awen esse eae 301 1,363 
Apparatus—shore  fish- 
eries— 
Dredges." egos eseees 10 185 
Mon este eee ws 4,114 18, 230 
Shoreand accessory prop- 
i PR Is ead WL age SRE RD 945, 187 
Cachicapital ss a= ee eee Sal ie eee eee 573, 000 
Totals Sc per aa| cee creereee 2,442, 826 
Planting operations: 
Oyster grounds owned 
or leased........ acres..| 36,699.00 (1) 
Oyster grounds under 
cultures p.-s =< ACTES esl Lo; 4600 9) eee eect 
Grounds planted during 
theyear-cecs=-2acles= ||, 003900) focanses ce 
Materials planted during 
the year— 
Seed oysters, 
oushelsaeeseea see 1, 622,905 243, 244 
Oyster shells, 
DUSHelS eee aes 491,780 9, 628 


Items. Number. | Value. 
Planting operations—Contd. 
Materials planted during 
the year—Contd. 
Broken stone, etc., 
eubic yards. ...2... 225 $225 
Motel 2-1-5 -e2| eee 253, 097 
Expenses of planting and 
transplanting: <2 5 8224.|.sosee saeco 13, 650 
Oysters on private areas 
at the end of the year, 
pushelsa=eesee ase este 4,365,275 | 1,121,449 
Products: re 
Vessel fisheries— 
With dredges— 
Market oysters, 
bushelsss-2e2 991, 482 196, 855 
Seed oysters, 
bushelss-eeeee- 15,000 720 
With tongs— 
Market oysters, 
bushels#2en-ee- 283,311 78, 682 
Seed _ oysters, 
jpushelseee = 300 15 
otal eee secs 1, 290, 093 276, 272 
Shore fisheries— 
With dredges— 
Market oysters, 
bushelss===--—= 4, 476 1,111 
With tongs— 
Market oysters, 
ipushels# 2.22 3, 367, 594 963, 495 
Seed oysters, 
bushels...... 1,563, 978 236, 088 
Motalee seer 4,936,048 | 1,200, 694 
Grand total....| 6,226,141 | 1,476,966 
Wholesale trade: _ 
Market oysters sold in 
the shell...... bushels..}| 319,311 175, 621 
Oysters sold opened, 
gallons spc eras 1,342,717 | 1,507, 853 
Oysters canned... .cans. .|10, 105, 986 712, 447 
Oyster shells'sold5222:922|":22---e4- 57, 802 
Motall ai 4 -tes2| he 2 ose 2, 453, 723 
Expenses of wholesale trade.|..........- 411,710 


1 Statistics not available. 
Norte.—In Florida the revenue from the oyster industry in taxes, license fees, and rentals of oyster 


grounds in 1911 was $718, and the cost of administration was $175. 
sources was $4,731, and the cost of administration $3,347. 


modity tax, was $12,907. In Louisiana the revenue was $45,503, and in Texas, $6,347. 


In Alabama the revenue from these 
In Mississippi the revenue, not including com- 


In the middle Atlantic region, which supports the most extensive 
oyster industry, the canvass of New York, New Jersey, Pennsyl- 


vania, and Delaware has been completed. 


Of these States, New 


York has the largest output—over 3,000,000 bushels in 1911—and 
receives the highest average price per bushel—over 86 cents. 
Jersey has the next largest product, 2,778,000 bushels in 1911, and 
gives employment to the largest number of persons and of vessels. 
While New York obtains over 86 per cent of market and seed oysters 


New 
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from private grounds, and owes the importance of the industry to 
this fact, New Jersey obtains only 35 per cent of the output from 
private grounds. The oyster interests of Pennsylvania arise from 
an extensive wholesale trade in Philadelphia, and also from the 
fact that Philadelphia vessels take oysters in New Jersey and Dela- 
ware waters and are properly credited to those States. The feature 
of Delaware’s oyster business is the taking of seed oysters from pub- 
lic grounds and the planting of this seed on private grounds where 
growth and fattening are completed. Following are detailed statis- 
tics for these States for the calendar year indicated: 


Statistics OF THE OysTER INDUSTRY OF New York, New JERSEY, PENNSYLVANIA, 
AND DELAWARE, 1911. 


NEW YORK. 
; Private areas. Public areas. Total. } 
Items. 
Number.| Value. |Number.| Value. | Number.| Value. 
Persons employed: 
MATS VESSOIS TISHITP 2 = ses Oe DO | eee eres aoe Gy Geen es GSGNis es Sees 
On vessels transporting... .. See Ae. MODs |Peaococees AN ee ee nat NAOT | aeeee ey as tate 
Inshore or boat fisheries .............. WASTE cones se ji ee aaa arcre UEUTAES 5 apeercngee 
Bhoresmen eon. 6s a cco sept -caceks Hs QA aes ies ee ee Ce ee TOAST seen s 
SUG) FD Be ioe a en Oa DRE os | Meee en coe DOO) Set ASe ae ZOLA eae 
Wages paid 
ROO PID Pee task nemoance cate ces coe eec| tee aatccs $226; G22 |e ee 22s oe ee eee eae cee $226, 322 
LUSTRE CE So Ce a Se eS are Bm 75, Oke ease one BOO D0 Je. eae 475,380 
ERPTISNOUAIN DS ee cece Sane anew sk ociae lemme eae cate BON OS 2h | tere seen GAGS) |S. eee 55, 497 
Planting and transplanting............|.......--- yO R(t en egret 413, 037 
Protecting oysters from natural 
SUIBTIF IES a cy eer rts See Pe (ees sess OAL ODOM Saat io oo) eee Oe eee ee 34, 655 
Whelesmle trade. 225 2400 5.0 c Ske is | eeeeer ee 405 S325) |e e ae aa] ec ctctela ee lume coe 405,325 
BRO Ge eae eee ee mn eee ee ec ore ae NEPAL ULI) bo eee =e AOS 21 e = a= 1,610,216 
Vessels, boats, apparatus, and other 
property: 
OSSOIS ISNT De Ren eos Soc oon cand hace 129 | 555,025 75 48, 650 204 603, 675 
INGE LONAARC™ <6 <— src acme boas DDL OP lepers ee BOG? (Sse oo. eae eh lOy oe ree 
Vessels transporting... -.:.-<..---.: 68 | 137,400 11 19, 000 79 156, 400 
TRIG ra GEE CEES oe a a 1300) |Seouose ace Med aes Sees 1S O0Dh| saeco eee 
GASGUNG DOBISS 2 a5 2635 Sek Sone ses cee 135 67,405 21 6, 600 156 74,005 
Sailand! row boats... =- 22-22. .22.. 2... 441 21, 485 230 19, 925 671 41,410 
Apparatus—vessel fisheries— 
1D iF '0 So apa eae eae re ee a 361 LEA ia 5 ea 361 9, 282 
LUT So 8 eae Seek ieee eit ees [ey ee EROS NUE nd 150 600 150 600 
Mops Gor starfish)iz 2). 3.225.522 60 LD Da lame ee ceiccic fides keel 60 1,205 
Apparatus—shore fisheries— . 
OOP OSee ee ory hems ek oe cal ost 99 ES O00) ks Sec emer en aac 99 1,099 
Seibert es Cet gk Bee Tat: 1,074 5, 952 301 1,901 1,375 7, 853 
Shore and accessory property.........|..-------- Ey ACY oid eee erent eed (ae meee 378, 673 
Meebicapligiiesen. fee acces ec aes ce lncesc ames GSO NTON | oeocse as | eee oe sl mone e 930, 776 
(Ne) 2} LSS Sasa eR a ee a fee ee 45 408; B022|22 5. 52.52 GO; GyOslb sonnet 2,204, 978 
Planting operations: 
Oyster grounds owned or leased .acres. .|87, 256.25 |..........|.....--.--|.-.---2-0- Si;20Gre0) || sso. -.c2% 
Oysteneronnds inder onltare.- dO... s|So; 480-27) cwenccccs|aerccewncs|eccwacccne KEN EGY (al eee tee 
Grounds planted during the year, 
HOLT, get Rianne A i EO at eens Nr LO Banal | pate be sol eee coals nn ome bos LOST RasADN beatae oe 
Materials planted during the year— 
Beedinvsters. .oo25- 22228: ushels: |2, 895,274. (1,577,988 }-.2.2-022.|. 00.20.55 2,895,274 | 1,577,988 
Oystershielis. i205 ssioo 2k do....| 701,850 BESSON wre enatee tot onoe 701, 850 38. 860 
Gyavel ete. ..-. 4... cubic yards. . 3,184 BS hols| porte ea lenes ese 3,184 3,551 
OLA macs cesades ee aot oe ok e|oech stceee 1 O20; Gpon| see ceneealt oom: see eal eee oe .----| 1,620,399 


1 Exclusive of duplication. 
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AND DELAWARE, 1911—Continued. 


NEW YORK —Continued. 


Private areas. Public areas. Total.! 
Items. 
Number.| Value. |Number.| Value. |Number.| Value. 
Planting operations—Continued. 
Expenses connected with planting— 
Planting and transplanting........|-.--.----- $52, TIO) os 2. dellins teers eee $52,119 
Protecting oysters from natural 
QHeINIGS Se Says. hac creed sia tenes | eteeeecse 35000!) -..4o525..-0)- aeeocee| eee Re eee 3,000 
PROUANS J coven ere octasia ke tee eee 5, LUO ER as) k es | ped: cee eaeee ees 55,119 
Oysters on private areas at the end of 
they Carers 2 ccacsegeecs< bushels-4|SksZ07aGOMsi Alero lee os ee so 5, 320, 365 | 3, 412,521 
Products: 
Vessel fisheries— 
With dredges— 
Market oysters.......--- boos | UPA | PEO EA ee 22 509,824 | 2,215, 414 
Heed OVSters.ceee sees eee Goes. 5/2829 00 PSB 055) ao see neal eaeeeene oe 3 282,100 138, 055 
With tongs— 
Market oysters.......... CONS 8 | Pee ss eeeee toe acer cre 325,000 | $265,000 | 325,000 265, 000 
OLA Sener cece eae ese 2,791,924 |2,353,469 | 325,000 | 265,000 |3, 116,924 | 2,618, 469 
Shore fisheries— ay 
With dredges— 
Marketroysters:=.... -oushels22!" 1195953) 137,578) [2-522 0-0-| ee ececce 119, 953 137,578 
NECULOVSLEIS | oee eee eee dos 1,400 OOH Te S522 = chase geese 1, 400 700 
With tongs— 
Market oysters.........- do....| 460,642 | 468,376} 132,500 | 113,300} 593,142 581, 676 
Seedioysters. --- 5.52520 C6 Va oe 2 |e ie (eee See 86, 400 43, 200 86, 400 43,200 
Dotalesae eee: ene ee ee 581,995 | 606,654 | 218,900} 156,500 | 800,895 763,154 
Grangitotal en sescicsiee ee seoe 3,373,919 |2,960,123 | 543,900 | 421,500 3,917,819 3,381, 623 
Wholesale-trade: is 
Market oysters sold in the shell, 

IDUSHEIS 25 eee sas es Soe oes cael eas ee eee cosatal wee Seaek elmer meena ce 1,392,651 | 1,839,006 
Oysters sold opened.......... gallons ss Were eee Nee ee oe eels ace ameemaces 883,161 | 1,186,095 
Qyster'shells sold... :----2.:.. IDUSHEIS See ee see lem opecne ele ac ee see ae meme sae 293, 627 9,966 

BIRO Lea ee yer acct tee ect Ie ecto ose Senet ease Pretec a oar eG SHE eral oe eee ne 3,035, 067 
do xpensesotswholesaletrade:: sees, << 98ss 5 oes dl scene eet os eee ee coer sce eee nee eee 188,314 
NEW JERSEY. 
Persons employed: 
Onivesselspfishing - a2). e ee ee SAT nak fees DY S08 | Secs cae see tL O55 it), aceon 
On vessels transporting...........-... Sods aes ile Bsparemoce Q6 ii a= Sees 
Inshore or boat fisheries. ............-- AZO N ease oases OIG ES et eee ee 2,048), |. 22a se 
SHOLesniens te eens See ee ence DAT rea Soe S| aaa ee ee | tee ee 287 oe 
MOtall Wee cea ee eee ots cee ee PAST | ae ee 2709 en ene 4,187.22 soo 
Wages paid: 
Sard oe Sey A ee Ne BE) 8 5 oe SU a ne ee SSG I228 5 tees $144) 845) [ease e oo $231, 073 
ING WSL aVS 7 - saPaE aa et Nate] > TR Oe AQ Dale aoe ce eke 146; O90) s2 eee 186,265 
URE ANS ae NCL ie CASS Ua sa a LR pe AS S| [ee A Le GAO NM aersetn see IG 27D le eres 8,915 
Plantineandstransplanting .. 25.2 28|o22 22.2 2! BD; 440 le ie Sa ee aes | 35,440 
WALD LESaeMirAd Os ches 8. sw LR CEUs ale tee 645440 ie 2cnre Sell) egal on eee 64, 440 
Totaly each 49.0% Senn es pokes + and Voss opgi|cue eae IOP DO |e Lees 526, 133 
Vessels, boats, apparatus, and other 
property: 
Messalsiishing sc! fa. 07. 2c e ae 200 | 362,500 291 410, 425 804 427,370 
ING LONNAgONS fers.) SSL ere WATT May | ety ooh Oak: Sc Gous leer ee 38104 sce. ose 
Vessels:transporting:<. 2 25)..222s22.22: 51 64, 460 6 7, 200 57 71,660 
INGtILONMA Ze: 2- Ss cca eee ee GY OS |e AS) Sock eae ee B85.) cc aeae 


1 Exclusive of duplication. 


2 Includes 318,227 bushels, valued at $274,543, taken by Connecticut vessels. 
8 Includes 235,500 bushels, valued at $112,250, taken by Connecticut vessels. 
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SraTIstics OF THE OysTER INDUsTRY OF New York, New Jersey, PENNSYLVANIA, 
AND DELAWARE, 1911—Continued. 


NEW JERSEY—Continued. 


Private areas. Public areas. Total.! 
Items. Sl 
Number.] Value. |Number.| Value. | Number.| Value. 
Vessels, boats, apparatus, and other 
property—Continued. 
LOE CaN hy ow on): | CIR ea  er e 286 | $74,820 170 | $35,260 332 $84, 295 
Sail and row boats...................- 880 43, 695 603 44, 961 1,367 79, 016 
Apparatus—vessel fisheries— 
Red POS ate. c oo Ais cine see eeiey! die oh ate 394 7,770 576 11, 585 596 12,015 
PRT ES oes Ses aici tie tamyamrnvaa es 9 106 553 106 553: 
Apparatus—shore fisheries— : 
TDC VTA en eae ee ae 68 564 46 750 112 1, 264 
IG SRS sa mbverere aap e ns Reece carpets a 986 4, 881 1,012 5,278 1,790 9,144 
Shore and accessory property.........].........- DAS OAD |e Scien sere 200} seca eee 245,145 
BOSSE COI lel epee ete anti cece on temelenc lepine coe £23; B00) eo sete ee ee See alban, Serctee 123, 300 
Potalie 2s seek oe sce od eae ee 889) 3241) 2| 225,08 OG ZnSe eee ee 1,027,262 
Planting operations: 
Oyster grounds owned or leased acres. .|34, 699.68 | 263,245 |...---.-..|.........- 34, 699. 68 263, 245 
Oyster grounds under culture: ..do.. ../24, 986.39 |2-2:--25-|.-- 22. .-.e|ee. cece nee 24, 986.39): -.- 2-50 
Grounds planted during the year, 
(NESTS Ap eSB SE ees ts ISBeraPa re CEG 61 c's Beeessee ABE serial aries tee AROBTAT Onl cece eee 
Materials planted during the year— 
Seed oysters. .-.......--. Dshejss_ | 545, Sol |e 40 ra07 aos eee pean aes 1,545, 861 410, 407 
Oyster'shells: 2.4.2... S22 25 do. 196, 050 NG PLT 2 ie aoe whee | he ote ee 196, 050 16, 172 
POLAL ES oo cacti see Sela enn oie | smacincaoet AZB ONO! |eacieise + sates cence oP ee 426, 579 
Expenses connected with planting— 
Planting and transplanting......_.].........- DOI GO| hes cori eee aud Sec: eee 56, 975 
Oysters on private areas at the end of 
MNERY CAT coe ssiaiatsinte <a ciera= bushels. .|5, 342,965 |1,897, 762 |..........]...122111:/5,342, 965 | 1,897, 762: 
Products: [ae 
Vessel fisheries— 
With dredges— 
Market oysters.........- do....| 564,513 | 428,885 5, 450 4,140 | 569, 963 433, 025 
peed Oysters. --focg.2. =: do. 10, 300 2,940 |1,442,520 | 287,266 |1, 452, 820 290, 206 
With tongs— 
Market oysters.......... dos 675 400 100 100 775 500. 
peed Oysters... -..--.2-- doste-|Sesscccsts|scecuee. 3,200 735 3, 200 735 
Ota eyes tae cae 575,488 | 432,225 |1,451,270 | 292,241 |2,026,758 | 724, 466 
Shore fisheries— 
With dredges— 
Market oysters....... bushels..}| 52,279 AN 20) ie a SNe ats os 52,279 41,720 
Seed/oysters..--.2..... GOn sae eae ate ro atgatina ae Steere 23, 000 5,350 23, 000 5,350 
With tongs— 
Market oysters.........- do....] 326,453 | 320,157] 18,300] 14,152] 344,753 | 334,309 
Seed oysters............ doles. |/ 9195315 7,442 | 312,105 | 131,328 | 331,420] 138,770 
TOS pees i aerate 398,047 | 369,319 | 353,405 | 150,830 | 751,452 | 520,149 
Granditotals:sncass ach eet 973,535 | 801,544 |1,804,675 | 443,071 |2,778, 210 | 1,244,615 
Wholesale trade: 
Market oysters sold in the shell, 
RIINUEIN See enna a teats. cates [eoaan sat wa|seeercaic coe (ee eens ee seat as 2 899,342 931,419 
Oyster shells sold............ Dushelgs..|-ja. sore scale eee Se Eee rs gall nen area 27,000 1,200 
PL OUAL ee a Sceas cis note aac ane bomen Sa cee gee a See ane eee eee 932,619 
REE PMURERO RP OLSAIO ALAC: ooh oc oss Se eee eee ee eee Comes ay A ee ce | Omer ee 43,421 


1 Exclusive of duplication. 


2 Includes oysters opened by one firm with their value as sold by the gallon. 
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STATISTICS OF THE OysTER INDUSTRY oF New YorK, NEw JERSEY, PENNSYLVANIA, 
AND Dextaware, 1911—Continued. 


PENNSYLVANIA.1 
Items. Number.| Value. Items. Number.| Value. 
Persons employed: | Wholesale trade: 
Shoresmentwesceee ese PATIL ee one a ae | Market oysters sold in the 
Wages paid: shell eet bushels. .| 923,300 |$1,002,379 
holesaleitiradepseese nas. |sesaaeeeee $79,772 || Oysters sold opened, 
Vessels, boats, apparatus, and | gallons ..<..2/2ooAeschee 79,481 114, 720 
other property: | a 
Shore and accessory prop- Total’. 2 so53 S22eags| pee 1,117,099 
erty AS RSG COE ADS ORG at cllso cm mecgees 400 A 100 | ee 
Cashicapitales eset ears | Pee 147, 500 | Expenses of wholesale trade ..|.......... 65, 776 
Motal yee See eae 547, 600 |) 
DELAWARE. 
Private areas. Public areas. Total. 
Items. 
Number.| Value. |Number.| Value. | Number.| Value. 
Persons employed: 
Onavessels shinee. sa. se eee e ayo ciscee Soom eel else se DOO ER Sse See 366 
Inshore or boat fisheries -......-.-.-.- GGu ees ese 1983 |S2 es Se 243 
Shoresmen? = 22-/45-220 ose su eeece esas Biel bs Geese cere reread betel pe 7 Se 3 
MObal an sce sd Naseer Ga) | ere areca ATs Z isin wate 5920) See see 
Wages paid: 
Dred sing ees ego eee eee Cee eee $2456645|5 2 aso 225 $14 STON ie ce ee $39, 234 
MOM PUN Ge Be eee see eeranie a etalon ems salateaie il | MATE ee ieee eee ete tener 15 6821|Seeceeecise 15, 682 
ADT AIS PORES wee eee ects oe eet tee eee SOO te setera.< 50) | Perens 350 
Planting and transplanting. —- 222-2 s)-2 5-2. 2o-e QR SAO esos sete cat ences ers | rer arareee 9, 840 
Wiholesale:trade2.. use 0e 30 See eles eas GOR Mawes Seale An | ee eee 600 . 
A Oba cee ate, hoes einepectoete eicke lavas eee BOTAN hee 2 3033028 See eee eens 65, 706 
Vessels, boats, apparatus, and other 
property: ; 
Wessels shin goers cscs ee seereee 55 | 122,780 41 60, 545 58 124, 865 
INetitonnagels. tae cas vee baee cece oO) balers CAAGY | Ain ooo 116 | oe eee 
Gasolineiboatstue ee sence ae. ssseceeeae 2 550 20 5, 235 21 5, 485 
Dail and rows Oats <=. seo oe 13 185 169 1,950 182 2,135 
Apparatus—vessel fisheries— 
MTEC PEGE Haat ae vee ete Gee 92 1, 895 82 1, 665 98 1,965 
Apparatus—shore fisheries— 
TOTES ee Be NS NO Se No EU ares le aferetel| sae ege mete 196 830 196 830 
Shore and accessory property.....----|---------- SY GLOv as Sas we nee None sence | Ses eeeaese 5, 675 
Cashicap ital se eae ene eae eee ne scaeee 2; 500) |: feaetial-| ac cane cee |= boeeeeee 2, 500 
Potala Geen eee see ea ee enon 1330Son | eeeeee eee MON2250 Ree eee 143, 455 
Planting operations: 
Oyster grounds owned or leased -acres. - 7,178 D235 LOO rete Sees bree 7,178 23, 150 
Oyster grounds under culture...do.... FEBS eye = Sits! yt) CRN amet A ames 5; 465 | aca 
Grounds planted during the year, 
BICTOS ras eee se eee ae dose Mayes alate ede fo UP | MEO ay pet ol le ert Be ere 812) | heer 
Materials planted during the year— 
Seed oysters......-..---- bushels..| 496, 425 885235; || eee) Se Se eemnaee 496, 425 88, 235 
Oysterishellsas= seetserecese do....| 109,550 A 5D2t Sa sae eeal Se cee soir 109, 550 4, 552 
Motale ise Ceaser c eee eel cere ee G2 7 RTh| cents clk eters aces neces seen ae 92, 787° 
Expenses connected with planting— 
Planting and transplanting.......-|......-.-- WO SUS) Ee Sere tal core eee een cee cia cere 10,315 
Oysters on private areas at the end of 
theyears see bushelss2)1'527,, 3000) 528; 2605/2) e eee.) pee oee ee a= 1, 527,300 528, 260 


1 The oysters taken by Pennsylvania vessels are included in New Jersey and Delaware, as the grounds 


from which they were obtained are in those States. 


The quantity taken by Pennsylvania vessels from 


grounds in New Jersey in 1911 was 18,000 bushels, valued at $10,000, and from grounds in Delaware 87,554 
U 


ishels, valued at $46,225. 
2 Exclusive of duplication. 
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Sratistics oF THE Oyster InpusTRY oF New York, New Jersey, PENNSYLVANIA, 
AND DELAWARE, 1911—Continued. 


DELAWARE—Continued. 


Private areas. Public areas. Total. 
Items. SS eee ae 
Number.| Value. | Number.| Value. | Number.| Value. 
Products: 
Vessel fisheries— 
With dredges— 
Market oysters ...... bushels..| 205,546 | $164,558 |.....-..-.|.......--- 205,546 | $164, 558 
Seed oysters...........- Gan cc tae et ene lseme cn ccee 229,525 | $42,979 | 229,525 42,979 
SPORANS ai oes oeneescecemas seas 205, 546 164,558 | 229,525 42,979 | 435,071 207, 537 
Shore fisheries— 
With tongs— 
Market Oysters. ou. DUSDBISS lacs esce sn | sone seere 49, 162 14, 302 49, 162 14, 302 
Seed oysters..-...-..-.. (6 (OE See Seiad ea eeees ae 9, 295 1,380 9, 295 1,380 
PRO Tia shore aneetae erctiotets Stowe 2 nal mares otioe wal ee trans 58, 457 15, 682 58, 457 15, 682 
Grand totalscc...seeeecance-= 205, 546 164, 558 287, 982 58, 661 493, 528 223,219 
Wholesale trade: 
Market oysters sold in the shell, |, 
ISH AIS ere data te Cieee are pie StS ha Sp ol onafs accu lecie seat s| Seacad = baallqeicecccaas 3,100 3, 100 
EEE POUSES Oe WD IGSAIS LEA Ores einink slo mate elon scisinais| —opisiae -/a/sto| sation. 2 Gell me gaeicine Sa |inseeene as 190 


Norr.—In New York the revenue to the State and towns from sales and leases of oyster grounds and 
other sources in 1911 was $30,656. In New Jersey the revenue to the State was $29,412, and the cost of 
administration $28,744. In Delaware the revenue to the State was $6,104. 

From the information now in hand, it is possible to present the 
following approximate summary of the United States oyster crop, 
the figures being partly estimated for several States in which the 
canvass has not yet been completed. It appears that an output of 
over 37,000,000 bushels was valued at nearly $17,000,000, and that 
while only a little more than half the product marketed came from 
private grounds, this represented more than two-thirds of the total 
. values. 


APPROXIMATE OYSTER PRODUCT OF THE UNITED STATES. 


Private grounds. Public grounds. Total. 
Regions. 

Bushels. Value. Bushels. Value. Bushels. Value. 
New England States (1910)....-- 5,549, 318 | $3,439, 450 392,703 | $157,584 | 5,827,821 | $3,589, 719 
Middle Atlantic States (1911)....] 10,803,000 | 6,991,225 | 12,386,557 | 3,858, 232 | 23,189,557 | 10,849, 457 
South Atlantic States (1910)..... 456, 194 171,298 | 1,244,904 192,886 | 1,700,998 364, 184 
Gulf States (1911). .--.--.....-.. 2,080, 005 634,147 | 4, 146, 136 842,819 | 6,226,141 1, 476, 966 
Pacific States (1908)....-.--..-.- 308, 843 692, 700 600 1, 000 309, 443 693, 7 


ROMA Sorte ees oes t= = 19,197,360 | 11,928,820 | 18,170, 800 | 5,052,521 | 37,253,960 | 16,974, 026 
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NEW, ENGLAND VESSEL FISHERIES. 


The important vessel fisheries centering at Boston and Gloucester 
afford a criterion of the condition of the New England fisheries as a 
whole, and also indicate the relative abundance of the principal food 
fishes on the various grounds lying off the coasts of the United States, 
Canada, and Newfoundland. These fisheries have received special 
attention from the Bureau for many years, and detailed statistics 
therefor have been collected and published in the form of monthly and 
yearly bulletins, showing by fishing grounds the quantity and value 
of fish landed at each of the two ports named. 

During the calendar year 1911 American fishing vessels landed at 
Boston 3,971 fares or trips, comprising 93,760,109 pounds of fish, 
valued at $2,575,282, and at Gloucester 2,829 fares, aggregating 
91,393,258 pounds, valued at $2,449,215, a total of 6,800 fares, 
185,153,367 pounds, and $5,024,497. As compared with 1910 there 
were 241 more trips landed, and an increase of 3,419,095 pounds of 
fish, worth $191,156. The cod is the most valuable product of these 
fisheries, but the haddock, ranking second in value, is taken in some- 
what larger quantities. Next in rank among the ground fishes are 
hake, halibut, pollock, and cusk. Of the surface-swimming fishes, 
the mackerel and herring are most important. There was a decrease 
in the yield of cod, hake, pollock, herring, and several other species. 
Dealers at Gloucester imported from Newfoundland and Nova Scotia 
during the year 4,239,207 pounds of salted cod, which more than 
offset the falling off in the quantity of cod caught and landed by the 
American fishing fleet at that port. Detailed statistics of these 
fisheries are given by months and fishing grounds in the following 
tables: 
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Classifying the grounds shown in the foregoing tables, it appears that 
of the fishery products landed at Boston and Gloucester, Mass., by 
American fishing vessels during the year, 59.37 per cent of the quantity 
and 55.79 per cent of the value were from fishing grounds lying directly 
off the United States; 16.55 per cent of the quantity and 16.97 per 
cent of the value from grounds off the coast of Newfoundland; 23.91 
per cent of the quantity and 26.74 per cent of the value from grounds 
off the Canadian provinces; and less than 1 per cent of the quantity 
and value from the coasts of Greenland and Labrador. Newfound- 
land herring constituted 11.92 per cent of the quantity and 9.21 per 
cent of the value of the products of the vessel fisheries of these ports. 
The catch of each important species from each of these fishing regions 
is given in detail in the following table. It should be understood that 
with the exception of herrmg taken on parts of the Newfoundland 
coast where United States fishermen have rights under treaty, the 
fish caught off the coasts of the Canadian provinces and Newfound- 
land were not obtained in territorial waters, but on the high seas 
and on grounds which are the common property of all nations. 
QUANTITY AND VALUE OF FisH LANDED BY AMERICAN FISHING VESSELS AT 


Boston AND GLOUCESTER, Mass., IN 1911, FROM GROUNDS OFF THE COASTS OF 
THE Unirep States, NEWFOUNDLAND, AND CANADIAN PROVINCES. 


United States. Newfoundland.! Canadian Provinces. Total. 
Species. = j 
Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value. 

od: 

Fresh. ...| 19,536,989 | $627,259 156, 940 $3,336 | 14,283,214 | $363,893 | 33,977, 143 $994, 488 

Salted....] 3,556, 681 170, 538 7,715, 246 346, 366 8, 457, 107 369, 586 | 19,729,034 886, 490 
Cusk: 

Fresh....| 2,979,923 59, 169 3,345 64 3, 450, 234 62, 421 6, 433.502 121, 654 

Salted... 121, 647 3,057 4, 533 115 121, 8388 3,049 248,018 6,221 
Haddock 

Fresh... .| 49, 706, 704 |1, 129, 922 5,485 63 5, 999, 213 127,887 | 55,711, 402 |} 1,257,872 

Salted... 160, 963 3,041 105, 610 1,912 197,201 3,997 463, 774 8, 550 
Hake: 

Fresh... -}| 11,990,616 221,971 26,317 296 6, 080, 235 82,178 | 18,097, 168 304, 445 

Salted... 53,078 915 47,050 764 255, 290 4,488 355, 418 6, 167 
Pollock 

Fresh. ...} 13,929, 235 228,178 940 11 816, 843 12,772 | 14,747,018 240,961 , 

Salted... 603, 573 11, 047 69, 986 1,230 205, 387 3,612 878, 946 15,889 
Halibut: 

Fresh... 658, 531 60, 743 426, 844 33,276 2,005, 403 170, 559 3,090, 778 264,578 

Salted... 2,844 232 306, 187 26, 781 101, 936 8, 158 410, 967 39, 171 
Mackerel: 

Fresh....| 2,022,274 1322903) |i. cas mau citeelleeercecte 1,076, 560 39, 343 3,098, 834 172, 246 

Salted.... 277, 900 26; G04 ||. hate erates atl erate eet 1, 161, 200 84, 687 1,439, 100 111, 641 
Herring: | | 

Fresh....} 1,075,700 11, 644 5, 323, 750 15 8:.463 55. eee ones | Gases 6, 399, 450 170, 107 

Salted... 1,200 26 | 16, 751, 120 8045785 Ils conaeh eo actenl eee seas 16, 752, 320 304, 811 
Swordfish: 

reste salt e250 sail al Ole SOS pete cee eee | eran 72, 234 7,486 1, 502, 630 108, 854 
Other fish: 

Fresh....| 1,806, 665 14 1842 ok Sees tee ce wceeallsotcicaesmetalpoose eee 1, 806, 665 14, 184 

Salted... 11, 200 | LOS ia|2 SUaee tte cai arcs Beis |\s Pac crept ete all eretetetatcre state 11, 200 168 

| ———— | - 
Total. .|109, 926, 119 |2,803,319 | 30,943,353 | 877,462 | 44,283,895 |1,343, 716 |185, 153,367 | 5,024,497 


1 Includes 3,120 pounds of salted cod, valued at $145; 180,016 pounds of salted halibut, valued at $15,904; 
and 2,000 pounds of salted herring, valued at $40, from Greenland; and 9,175 pounds of salted cod, valued 
$417; and 90,811 pounds of salted halibut, valued at $7,957, from the Labrador coast. 
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The vessel fishery which attracts most attention because of the 
remarkable decline that it has undergone is the mackerel. The season 
of 1910 was the poorest in the history of the American fishery. The 
yield in 1911 was much better, amounting to 43,541 barrels of fresh 
fish and 6,633 barrels of salted fish for all New England, as against 
19,950 barrels fresh and 3,395 barrels salted in the previous year. 
The quantity landed at Boston and Gloucester was 3,098,834 pounds 
fresh and 1,439,100 pounds salted, valued at $283,887. In 1912, how- 
ever, the fishery experienced another decline, and the total catch to 
July 1 was the smallest on record to that date. 

For several years the usual run of mackerel has consisted of large 
fish, but in 1912 tinkers were taken in very considerable quantities. 
The fleet of vessels that went south in spring numbered 25 seiners, in 
addition to many small vessels fitted with gill nets. The early season 
was very unsuccessful for seers, and few of them paid expenses; but 
the netters had a fairly good season owing to the high prices received. 
The Cape Shore fleet, consisting of about 40 seiners, experienced bad 
weather, found fish scarce, and had an unsuccessful season. 

The winter herring fishery on the coast of Newfoundland is inter- 
esting and important because of its international relations and its 
economic value. In the season of 1911-12, 55 American vessels were 
engaged in the fishery and nearly all obtained full cargoes, second trips 
being made by 19 vessels and a third trip by 1 vessel. On January 17, 
1912, unusually severe weather came on and 27 vessels were caught 
in the ice, 17 at Bay of Islands and 10 at Bonne Bay. The revenue 
cutters Androscoggin and Gresham were immediately sent to their 
rescue, but before the arrival of the cutters the wind changed, the ice 
broke up, and the fishing vessels were able to reach the open waters 
of the Gulf of St. Lawrence, where the cutters met them. One 
schooner which returned to Bonne Bay was frozen in again and com- 
pelled to remain until May. 

No Canadian vessels were on the ground, but frequent shipments 
of pickeled and fresh frozen herring were made from Bonne Bay and 
Bay of Islands to Halifax by an agent who was stationed at Birchy 
Cove. Two Newfoundland vessels were engaged in the fishery and 
landed their fares at Halifax, Nova Scotia. 

Besides the usual number of schooners fitted with pans for arti- 
ficially freezing herring, one vessel was equipped with a cold-storage 
plant, by which means several cargoes of herring were frozen and then 
shipped to Gloucester in other vessels belonging to the same firm. 
A large steamer was provided with a cold-storage plant of about 
1,000,000 pounds’ capacity; but, owing to the lateness of the season 
when the machinery was installed, no business was done. Should 
large vessels of this class engage in the fishery, it would have a tendency 
to change the frozen-herring industry, as the native fishermen, instead 
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of taking an active part in freezing herring, as has always been the 
custom, would merely supply the vessels with fish from the nets. 

At times the weather conditions were very unfavorable for fishing. 
In January one schooner while on a passage from Bonne Bay to Bay 
of Islands encountered a heavy gale which drove her among the ice 
and rocks about 8 miles north of Daniels Harbor, where she became 
a total loss. Her crew was saved, but suffered greatly from exposure, 
the weather being extremely cold. The captain and one man were 
badly frostbitten, but finally recovered. Several of the crew traveled 
a distance of 120 miles on snowshoes to a point on the railroad, where. 
assistance was rendered by the American consul. 

Three of the vessels that were forced out of Bay of Islands on 
account of the ice proceeded to Port aux Basques, on the south shore, 
their agents remaining at Birchy Cove for the purpose of superin- 
tending the taking of herring through the ice in the Humber. The 
catch, as in the previous year, was shipped by rail to Port aux Basques 
and there loaded tmto the vessels. 

The season’s yield amounted to 68,666 barrels of salted and 23,117 
barrels of frozen herring, having a value of $457,816. 

The Atlantic halibut fishery is small compared with that of the 
Pacific coast, and is much less extensive than formerly. The quan- 
tity of fresh and salt halibut landed at Boston and Gloucester in 
recent years has varied but little, however, seldom exceeding three or 
three and a half million pounds. Each year the same general area 
of fishing ground is covered, extending from Georges Bank to Green- 
land, Davis Strait, and sometimes Iceland. Georges Bank, Western 
Bank, Quereau, La Have, and Cape Shore grounds furnish the greatest 
amount of fresh halibut, while the trips of fletched fish come from 
Davis Strait, Greenland, Iceland, and Baffin Bay. 

Bacalieu Bank, sometimes called ‘‘ The Funks,” which extends 
several hundred miles along the eastern coast of Newfoundland, and 
was at one time an important halibut ground, was visited by a large 
fleet for a number of years, and is said to have been overfished. In 
the last few years the catches on that bank have been comparatively 
small. On the other hand, other abandoned grounds have been re- 
sorted to again and have afforded profitable fishing. Thus, good 
trips of halibut have recently been taken on Emerald Bank, which 
had not been visited for many years, and a portion of La Have Bank 
has also attracted a larger number of vessels than usual. 

An interesting feature of the fisheries in 1911 was the appearance on 
the New England coast of larger numbers of swordfish than were ever 
seen there before, resulting in a correspondingly large catch. Some 
vessels took from 150 to 200 fish in trips lasting 10 days, and more 
than 1,000 fish were landed in Boston in one day. The fishing grounds 
cover a wide area, extending coastwise from Block Island to the 
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Strait of Canso and including Nantucket Shoals, South Channel, and 
Georges Bank. The increased demand for swordfish and the good 
prices received by the fishermen have caused a large fleet of vessels 
to engage in this fishery in recent years. 


PACIFIC COAST FISHERIES. 


The taking of halibut has become the most extensive branch of 
the vessel fisheries of the Pacific coast, and, next to the salmon 
industry, is the most valuable fishery of the Pacific States and Alaska. 
The size of the halibut fleet out of Seattle is steadily increasing ; new 
and larger steamers in addition to sailmg and power schooners are 
being added each year; and in the spring of 1912 two modern-type- 
vessels belonging in Gloucester, Mass., joined the halibut fleet of the 
Pacific as possible precursors of a considerable transference from the 
east to the west coast. 

The halibut catch in 1911 was over 35,000,000 pounds landed at 
Puget Sound ports, a much larger quantity than was ever taken in 
the New England fishery. Owing to the growing demand for halibut, 
a much larger area than formerly is now fished over and greater 
efforts are put forth to supply the markets. In 1911 the banks of 
southeast Alaska were assiduously fished by steamers, while a con- 
siderable number of schooners that had heretofore resorted to that 
region confined their operations chiefly to Flattery Bank, where 
large catches were made. It is generally reported that the banks 
of southeast Alaska have been overfished, and the results of over- 
fishing have become evident within a few years; some of the most 
productive grounds show signs of depletion, and the search for newer 
grounds is in progress. 

The Pacific cod fishery supplies to the markets a considerable 
quantity of salt fish from grounds in Bering Sea and along the central 
Alaska coast from the Shumagin Islands to Unimak Pass. The 
business is in the hands of 9 firms having 20 vessels, 13 of which sail 
from San Francisco and 7 from Puget Sound ports. The yield in 
1911 was about 10,770,000 pounds, valued at $325,000, an increase of 
nearly 50 per cent over 1910. 

This fishery is capable of large expansion. Cod are plentiful on 
offshore grounds of Alaska from Portlock Bank westward, but up to 
the present time fishermen have not found it necessary to resort to 
the more remote grounds. Eventually, with the increasmg demand 
for fresh fish, it is probable that special vessels will be built and a 
fresh-cod fishery established with headquarters at Seattle. 

Within a few years seining for salmon in and off the Strait of 
Juan de Fuca and on Flattery Bank has developed into a fishery of 
considerable importance, the fleet now consisting of 150 boats, 
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employing nearly 900 men. The possibility of employing pursé 
seining for the capture of salmon was first brought to the attention 
of fishermen and dealers in salmon by the Neah Bay Indians, who 
for many years had made large catches of salmon on these grounds 
by trolling. As late as 1895 it was not uncommon to see from 40 to 
50 canoes on the ground at one time. A portion of the catch was 
consumed locally; occasional shipments were made to Seattle and 
Port Townsend. It is understood that among the first to employ 
purse seines in the capture of salmon on the banks off Cape Flattery 
were the Greek and Italian fishermen who had previously operated 
on grounds around the San Juan Islands, Point Roberts, and in 
many localities where traps were located, the traps being a sort of 
guide to the best fishing grounds. Purse seining for salmon now 
seems to be as well established as most other forms of capture 
employed on Puget Sound. 

Formerly when salmon were reported schooling on the banks off 
Cape Flattery, cannery men and fishermen became actively engaged 
in making preparations for the run which might be expected to 
arrive on the fishing grounds near the canneries in the course of a 
week or 10 days. In late years, however, it has been the custom for 
the seining fleet to intercept the school on the banks before it reached 
the headwaters of Puget Sound. The early run of salmon usually 
appears on the banks in the latter part of May; the various runs of 
the different species continue throughout the summer and fall 
months, thus affording fishermen a greater opportunity for carrying — 
on this method of fishing than ever before. 

To what extent, if any, purse seines operated on the banks interfere 
with the catch by traps and gill nets on Puget Sound is not known, 
but complaints have been made that this practice is injurious in that 
it destroys a large number of immature fish which, if permitted to 
grow, would reach a marketable size in a year or two. 

It is understood that a Seattle firm is to erect a salmon cannery at 
Neah Bay, which is the point nearest to the seining grounds on the 
American side of the Strait of Juan de Fuca. British Columbia 
packers are also contemplating building canneries on the south coast 
of Vancouver Island, as they are anxious to obtain a share of salmon 
that pass over the banks on their way to Puget Sound waters. 

Besides the seining fleet, which makes its headquarters at Neah 
Bay, there is at times a large number of halibut trawlers on these 
grounds. This fleet is a considerable distance from points where 
necessary supplies are to be had, and it is reported that several oil- 
supply stations, three floating-machine shops, one floating restaurant, 
and three floating bakeries have been established at Neah Bay. The 
establishment of a floating cannery is also being discussed. 
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Although the introduced shad has for many years been sufficiently 
abundant at various places on the western seaboard to supply a 
large demand, comparatively little use has been made of it until . 
recently. Now, however, there is a large and increasing sale for 
fresh shad, and considerable quantities of the fish and the roe are 
being canned after the method followed with salmon. 


PROPAGATION AND DISTRIBUTION OF FOOD FISHES. 
GENERAL REVIEW OF THE OPERATIONS. 


During the fiscal year 1912 the fish-cultural work of the Bureau of 
Fisheries was conducted along the established lines, on the usual 
extensive scale, and with satisfactory results despite many diffi- 
culties and drawbacks. The success of artificial propagation depends 
largely on the physical and meteorological conditions prevailing in 
the short spawning seasons of the various species of fishes. High 
winds, freshets, droughts, abnormal heat or cold may render abortive 
the most elaborate preparations, and cause variations from year to 
year in the output of the stations so affected. Thus, owing to 
extremely low-water stages durmg the summer of 1911 thousands 
of salmon were unable to ascend the streams covered by the Bureau’s 
operations in California, violent storms on the Great Lakes in fall 
curtailed the collection of whitefish eggs, while abnormally cold 
weather and floating ice in the spring of 1912 made it impossible for 
the fishermen to operate their nets, resulting in a heavy decrease in 
the take of pike-perch eggs. The losses in these particular fields, 
however, were more than offset by increased collections elsewhere, 
so that the total output exceeded that of any previous year. 

The fish-cultural work in 1912 was conducted in 31 States and the 
Territory of Alaska, at 32 main stations and 92 auxiliaries, including 
the two new salmon hatcheries on the Quilcene and Duckabush Rivers, 
in the Puget Sound region of Washington, which were completed and 
put into operation during the year. 

Upward of 40 species of valuable food and game fishes, and the 
lobster, were propagated. The total output was over 3,687,900,000, 
consisting of 3,426,000,000 fry; 32,214,000 fingerlings, yearlings, and 
adults; and 229,600,000 eggs. 
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Following is a summarized statement of the distributions from the 
hatcheries: 


SumMMARY OF DISTRIBUTION OF FISH AND EaGs, Fiscan YEAR 1912. 


| Fingerlings, 
Species. Eggs. Fry. | yearlings, Total. 

; and adults. 
LOS (RAIS) TIE eee ste el Ry A ae Ra NG gS ak [Pa RR eg hae Fe ae er ge 208, 381 208, 381 
OT Oa si yap ae Ae er et Rae, On ercal ee SE een iE chee Mee nS ae 424, 402 424, 402 
Biritalotishy sae Sy—- etaon c ee trat a pete ra | ncteps ee eee 775, 000 175, 229 950, 229 
SAGE oer ere aes SR Oe Seite 2, 623, 000 172, 975, QUON se sceeee eee 175, 598, 000 
Wihitefishs: 4 Bose sao sess senses seawenae 9, 562, 500 125, 615, 0003) 522225 ee 135, 177, 500 
ake herin ess he Wee Se ee ee aa gers ecole 16,070, 000 aoe i sae 16, 070, 000 
Silverisalmoné 22552538 eee tele 2,000 12, 955, 824 39,875 12, 997, 699 
Chinook Salmons ise se sano ees nee oe See 28, 697, 550 31, 040, 893 1, 496, 260 61, 234° 703 
Blusbackisalmons.2. 5 eeas cece ntinse ne eee 2).000, 000 80, 765,573 10, 656, 700 93; 422, 273 
Humpback Salmons: 2) 22 coe) ot esate cenesc|ee eo seees-caos 6,716, 325 1, 679, 300 8, 395, 625 
Dogisalmon'= 22 ee 2k ola t s. CSS ee eee | anaes ee ee 2,495; 000) ||) 2525 eee 2, 495, 000 
Steelhead trout pee als owe Sebo er eh erin e 808, 000 4, 288, 415 404, 190 5, 500, 605 
660, 935 2, 265, 612 4, 134,726 
1,841, 221 22,711 1,853, 932 
297), 298 79, 152 "572, 450 
1, 578, 000 6, 285, 820 14, 253, 451 
eS Sede eed ls) fe oSchone Sees set 66, 300 66, 300 
Be Soeed Chaar los foe eee eee 10, 872 10, 572 
21, 547, 700 i 950, 660 27, 148, 360 
4,873, 694 5, 316, 919 10, 803, 713 
249153) 55.52 Sede ones 249, 753 
Te PS ep Ae pee Se 200, 000 
9, 575, 000 100, 650 37,325, 650 
PTI reac Aa oe ee IER rs hw sale erayaratl cre Satevaicisie here | Pe mseeaieeN ema z 4, 420 4,420 
Crappieandistrawiberty: bass.s2. 222. 2-252) oe ose2- ans ee ose cee eee nee ee 117, 303 117,303 
RUOGLA Dass ese meses wuts ceatass = allen canes oc temer | see eee erga 65, 642 65, 642 
Wiarmlouth Wass a 28 sles Pe a al eee Se Saale Nye oe eee ae 2,971 2,971 
Small-momwthlackshasshen. css] ese oes sas oe leseeee eae 454, 500 107, 099 561, 599 
arge-mouthi black basssesaaee acne las) aoe ao Seeeeeeees seis 18, 100 485, 993 504,093 
SUTASHN (ORCA) see ae coe eee ce eae ett ian as | cet scree 228, 300 228, 300 
Pike percher eres eee er ee ere ee aie 122, 500, 000 2085950 %000) | sacs aaa eee 331, 450, 000 
Mellow percha se<eac sasasccee seeeeciscet es 8, 500, 000 474, 284, 595 5, 920 482,790, 515 
Siripedibassesostr ccca = aascas sere Se oat oun [eee nae 57306) 000))|2ase nace oes 5, 356, 000 
White perch: iss sctecoe. woes eiedeechee 15, 000, 000 452, 900, 000 670 467,900, 670 
Wihiteibassestacnca eaesa ee ohn eee eee pate: cet. oer lamer asec 1, 500 1, 500 
Bresh=water Grim: 2222s. ote. Soke wacom |asmawecen oe ectcilews amicc eee eta 11,720 11,720 
Codzin so. sas ae ee nnd en a tals a Sse ae |e sceesmeee ts 231, il2o: OOD! |e aaa enone 237, 123, 000 
POT OGK east eee ee Ne eee SE IB Cha on aici omeieice 29053703000 |e aes aeeeeeee 290,370, 000 
addocks 21315 fassc he sae (eat eeeios bs Boeece eas loee G5S153" 000) | saeneaceeeces 95, 153, 000 
MS tlisha os 22s se Shessee seeds ssise aye ene Seceecae beac 965; 449; 000}. 2.5... 5542.5 965, 449, 000 
astern co ses sen etek oe see iesn osc tee eae sence 2015728; QO0U Ee 2 ee nena 201, 728, 000 
Potala ee Ses eee ee = SE 299, 599, 960. ‘ig! 426, 106, 826 32, 214, 271 3, 687, 921, 057 


Special efforts were directed, as heretofore, to the cultivation of 
the salmons of the Pacific coast, the commercial fishes of the Great 
Lakes region, and the anadromous and marine species of the Atlantic 
seaboard, though the fishes of the interior, comprising various species 
of trouts, basses, crappies, and sunfishes, also received much attention. 

Among the species propagated in larger numbers than in 1911 were 
flatfish, cod, pollock, haddock, shad, chinook salmon, silver salmon, 
humpback salmon, steelhead trout, rainbow trout, Sunapee trout, 
black-spotted trout, yellow perch, striped bass, white perch, smelt, 
and lobster. Species which, owing to unfavorable conditions for 

taking eggs, were produced in smaller numbers than in 1911, were 
whitefish, blueback salmon, Atlantic salmon, landlocked salmon, 
brook trout, small-mouth black bass, and pike perch. 

Notwithstanding the scope and magnitude of the operations as at 
present conducted, there is a practically exhaustless field in unoccu- 
pied territory were fish culture can be profitably inaugurated on as 
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wide a scale as available funds will permit. In spite of the healthy 
growth and expansion of the Bureau’s activities, facilities are heavily 
taxed in attempts to supply the constantly increasing demands from 
all sections of the country for food and game fishes for public and 
private waters. Large as are the annual distributions, the output of 
none of the species exceeds the actual need, and in most instances 
falls short of requirements. Particularly is this true of such fishes 
as the black basses, crappies, sunfishes, and catfishes, the demand 
for which, in the stocking of private and semiprivate waters adapted 
to pond culture, makes imperative the expansion of this branch of 
the work to its utmost possibilities. The applications received dur- 
ing the year numbered 9,446, and a very large percentage of them 
were for fish for stocking artificial or private ponds. 


COOPERATION WITH STATE AND FOREIGN FISHERY AUTHORITIES. 


In continuation of its cooperative relations with the States in fish- 
cultural work, the Bureau has made large allotments of eggs and 
limited numbers of fry, fingerlings, and yearlings to State hatcheries. 
As shown in the following table, such allotments aggregated over 
209,000,000 and went to 24 States: 


ALLOTMENTS OF Fisn Ecos To State Fish Commissions, Fiscan Year 1912.! 


States and species. Number. ; States and species. | Number. 

California: | New York: | 
Ghinookisalmon. 3-2)... 2 i o.2.22-5. 20, 525, 550 Black-spotted trout............... 40,000 
REIN Ce to ne oo oe Sees 50,000 Hake troute sss asl eee 50, 000 

Colorado: North Dakota: 
BIMIGMMTOUU SS 2055. on acess 25, 000 Steelhead trowtee ese eee sss aoe 200, 000 
(CDE T Tp a i pa eee Com eS 25,000 || Ohio: | 
iam bOw trout: 9227 Lae 50 seee. 50, 000 Pike Perch sortase s-Gh hsssse le | 101,500,000 

Connecticut: | Oregon: 

IBTOO Rs WROMbs 52 So's. sy oe eon eh eae 25, 000 Black-spotted trout..........-..-. 652, 000 
PAR GRBLCI ene oe os a ee 2,000, 000 BlNspack Salmons. =p ese eee ee el 2,000, 000 
UMICEUDG Taal ec) OS Sr te oe aes 15, 000, 000 Brooks trOULe ae eee eee eee oe £0,600 
WOUGWIMIELCU ES. ae fae ec aie foals 5,000,000 | Chinook salmion®=2°> = 22225 2303 2 8,000, 000 

aho: RAMDOMEILOMt 225. eee As oe 100, 000 
IsainbOwW ETOULS----=.22. Sia-cces ee 76,500 || Pennsylvania: 

Maine: Wake trout. at caso ete ae 100, 000 
PPOORNONG. whe ccc oboe eee hen 100,000 || Utah: 

Landlocked salmon............... 75, 000 PM AKCNEOMUs nos 2s eee aco 50, 000 

Michigan: } || Vermont: 

SSAROMEDUG SS. Jo 2 oc ated one yee okk | _ 3,000,000 | @hinook salmionzs).2.--s2ce-- lacs 100,000 
Landlocked salmon.............-- 25,000 TEACANTROMY once Sees eee eck 100, 000 
Syria Se ee | 20,400,000 Landlocked salmon.............-- | 15,000 

Minnesota: Stecitiead trowt..2- -<- - ee 58,000 
Chinook salmon.........---- ere 10,000 || Washington: 

HERO EO Te oe on a aks on aan 250,000 |! Brook trout.2h 2-2 oe sess a ns 50,000 
Landlocked salmon............-..| 10,000 Rainbows troutise sacs ce-soewesc cus 100,000 
pteamead trout =... 5... 555.5. -252 | 100,000 || Wisconsin: 

Missouri: Steelhead: troute:22-.-22. ke seco... 100,000 
LL EICSAR [eee Sees Aan 30,000 WVGHR <2 ene se yest oon ae 5,000, 000 
Rambow trout: 2.220. .4..2-2..- 50,000 | Wyoming: 

Lg) Rs 37 020 Nee 15, 000, 000 Black-spotted trout ............... 2,000,000 
MON OWADONC S35 cae cease Ses, arse 2, 500, 000 BLOOKMTOWG sarees scone ences sy 150,900 

Montana: MAK OUCOU es chicas otc ote ema 50,000 
Black-spotted trout... ...........- 1,443,000 VARIO W LOGS = Soe c ck enna ees 138, 500 

Nevada: DPrecluesd OG soon ate ee 100, 000 
Black-spotted trout............. = 171, 631 a 
POG IHTOUD 1. acs oh ou ce esc 50,000 DOA Wee See ot tos U newt os oe 206, 734, 550 
ain Dow trout. +252 ton 5 cto 14, 369 || 

New Hampshire: 

SCHINODE SAMMONS... 0 .c2ses re vce * 25,000 || 
| 


1 There were also allotted to Connecticut 600,000 shad fry; to Massachusetts, 10,000 chinook salmon 
fingerlings, to Nebraska, 3,000 brook trout fingerlings and 3,000 rainbow trout fingerlings; to New Jersey, 
2,500,000 pike perch fry; and to Vermont, 300 brook trout fingerlings. 


42 REPORT OF THE COMMISSIONER OF FISHERIES. 


The American rainbow trout was established in Europe many 
years ago, and for a long time was one of the most successful fishes 
for pond culture. Owing to continuous inbreeding, however, the 
species eventually deteriorated to such an extent that its cultivation 
was no longer profitable. The fishery authorities of various European 
countries thereupon determined to introduce new stock, and, through 
the usual diplomatic channels, made requests on the Bureau for small 
lots of eggs. These shipments, together with two kinds of trout eggs 
for governmental hatcheries in Japan and a lot of black bass finger- 
lings for Sweden, are shown in the following table: 


SHIPMENTS OF FisH Eaas to ForEIGN CouNntTRIES, Fiscan YEAR 1912. 


Countries and species. Number. |) Countries and species. | Number, 
| 

Austria: Japan—Continued. 

Rainbows thoiteansen ea se-cr ce cee 100, 000 Rainibowstroutes 5 ssc. cose eee 90, 000 
France: Portugal: 

Vain DOWAEROUUS sectenesice== sees 25, 000 EVA DO We LT OULee oe ee ree | 50,000 
Germany: Sweden: | 

GIN DO WaAlLOWteea eee ee eee see 50,000 Blaek#bass. |. 28 402.2 J: 3 eee 1 200 
Japan: ‘ 

IBTOOkstroupl: =o eee oe eee ee 20,000 ! 


1 Fingerlings. 
WEST COAST HATCHERY WORK. 


Owing to low water in streams tributary to the Sacramento River, 
and the consequent scarcity of fish in those streams, the collections of 
salmon eges for the California stations were about one-fourth less than 
those of a year ago. Salmon were in the main river in somewhat 
larger numbers than last season, but this slight increase is not con- 
sidered to have any special significance, as the run of salmon in the 
Sacramento has shown a gradual decline for some years. This general 
decline is attributed to several causes, chief of which are the large 
losses of young fish by periodic overflows of the river and by their 
ascent of the various irrigation ditches in operation. Contributing 
causes are excessive fishing and the destruction of the fry by the rap- 
idly increasing numbers of trout in the river. The obstacle of low 
water was also encountered in connection with the rainbow trout work 
at Hornbrook, Cal., reducing the egg collections at that pomt below 
those of the preceding year, and at Derby Dam, on the Truckee River 
in Nevada, where the propagation of the black-spotted trout was again 
undertaken by the superintendent of the California stations. Trout 
appeared in this river in large numbers in the spawning season, but 
the majority remained in the deep pools in its lower reaches, where 
they were inaccessible. Seining was resorted to but abandoned, 
owing to the rough character of the river bottom, which caused the 
nets to rise and permitted the fish to escape. The few eggs secured 
were turned over to the State officials and the station was closed. 
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In the Skagit River and tributaries, in Washington, there was no 
apparent decrease in the run of the various salmons «nd the steel- 
head trout, but low water was effective in excluding many of the 
fish from the spawning beds, and the total egg collections for the 
Baker Lake station fell behind those of 1911. This loss was com- 
pensated for by the increased output of blueback salmon—the most 
important of the salmons propagated in this region. The produc- 
tion of chinook, silver, and humpback salmon and steelhead trout 
at the Birdsview station was greater than last year. At the Quilcene 
and Duckabush stations, completed early in the fiscal year, limited 
numbers of steelhead trout, silver, humpback, and dog salmon were 
produced. It is intended to extend greatly the scope of operations 
of these stations by the establishment of egg-collecting fields on 
streams tributary to Puget Sound in contiguous territory. 

Operations in Oregon and on the Columbia River were conducted 
under more favorable conditions and resulted in increased distribu- 
tions of chinook salmon and steelhead trout. The egg collections of 
the former species at the Little White Salmon station exceeded those 
of many years. 

In response to local belief that the salmon fisheries can be more 
effectively maintained by the liberation of fingerlings than by the 
distribution of fry, approximately 1,500,000 young salmon were 
held in troughs at Clackamas and auxiliary stations for three months 
and fed on canned salmon and smelt, funds for the purchase of 
which were donated by the Columbia River salmon packers. At 
the Big White salmon station the experiment of purchasing brood 
chinook salmon from trap-net fishermen and holding them in pens 
to ripen resulted in largely increased egg collections at reduced 
expense, and it is believed this plan may be advantageously and 
economically adopted at other points on the Columbia River. 

At Yes Bay, Alaska, the hatchery was filled with blueback salmon 
eggs of superior quality; and sufficient fish to have produced at least 
20,000,000 additional eggs were left in the river, owing to lack of 
hatching facilities. The capacity of this hatchery will be enlarged 
another year from 72,000,000 to approximately 87,000,000 eggs by 
increasing the number of eggs to a basket and by the construction 
of 160 new hatching troughs, which will permit of the rearing of from 
35,000,000 to 40,000,000 fry to the feeding stage. In view of the 
apparent increase in the salmon runs in southeast Alaska, the possi- 
bility of securing eggs in larger numbers, and the desirability of 
rearing a larger percentage of the fry to the fingerling stage, another 
hatchery of greater capacity than the present one might advan- 
tageously be provided. 

The collections of blueback salmon eggs at the Afognak station were 
about equal to those of the previous year. The output, though 
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somewhat smaller in number, represents in reality a greater degree 
of success, inasmuch as 10,500,000 young fish were reared to the 
fingerling stage before liberating, whereas no work of this character 
was accomplished in 1911. It is believed the usefulness of the Afog- 
nak station may be greatly extended by establishing egg-collecting 
fields on other streams on Afognak and adjacent islands, and it is 
proposed to establish two such auxiliaries on Kodiak Island, at Eagle 
Harbor and Uganak Lake, within the. next year. 

The usual shad operations conducted by the superintendent of the 
Clackamas station resulted in the lberation of 2,500,000 fry near 
the falls in the Willamette River. Shad are said to be increasing in 
the Columbia River to such an extent that the packers are planning 
increased facilities for placing them on the market. 


CONDITIONS ON THE GREAT LAKES. 


The prospects for the whitefish work on Lake Erie early in the 
season were exceedingly bright. In the latter part of October, when 
the weather was still too warm to permit of penning them, a suffi- 
- clent number of partially ripe fish were in evidence to have filled the 
Put-in Bay, Ohio, station with eggs, but a little later, when the tem- 
perature had fallen to a suitable point, heavy offshore winds set in, 
and with short intermissions prevailed to the end of the spawning 
season, driving the fish from the reefs into the deeper inaccessible 
waters and keeping them there until the fishermen’s nets had been 
removed for the winter. The result was the collection of only 
82,280,000 eges, the smallest number since 1893. On the other hand, 
the catch of whitefish by commercial fishermen in the western end 
of Lake Erie was the largest in years, the bulk of the catch, however, 
occurring before the beginning and after the close of the spawning 
season, when the heavy winds had subsided. 

In conjunction with the whitefish work, 18,000,000 eggs of the cisco 
were obtained on the spawning grounds in the vicinity of Cleveland. 
This is an especially fruitful field for eggs of the cisco, and were it not 
for the extremely short spawning season, which seldom exceeds 10 
days in Lake Erie, it is believed the collections of eggs of this species 
would have exceeded 50,000,000. 

The cold, backward spring and the presence of large fields of 
floating ice in Lake Erie made it impossible for the fishermen to 
set their nets in time for the commencement of the spawning of 
the pike perch, and before the majority of the nets could be installed 
the season was nearly over. This condition, coupled with the strong 
winds prevailing the greater part of the spring, caused the egg col- 
lections of pike perch for the Put-in Bay station to fall far below the 
average of recent years, resulting in a corresponding decrease in the 
output. 
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In response to local sentiment, efforts were made at the Put-in 
Bay station to propagate the sauger, and in connection therewith 
collections of yellow perch were undertaken, but the same causes 


~ operating against the work with the more important fishes were 


even more effective with these species. Only a few eggs were ob- 
tained, and in the case of the sauger they were of such inferior qual- 
ity that no fry were hatched. As the sauger is favorably regarded 
by the fishermen of Lake Erie, this work will be attempted another 
year. 

At the Michigan stations the total egg collections were about 
two-thirds short of an average season, and 80,295,500 eggs, fry, and 
fingerling fish represented the combined output of the three species 
handled. In addition to the usual sources in the Detroit River for 
obtaining whitefish eggs, operations were conducted for the first time’ 
at Big Charity Island, in Saginaw Bay, and here, notwithstanding 
the intense severity of the weather encountered, nearly half the 
season’s crop of eggs was secured. Under normal conditions it is 
believed this new field will prove an exceedingly prolific one. 

The lake-trout work, prosecuted at points heretofore operated in 
Lakes Huron and Michigan, was so hampered by aimost continuous 
storms that the hauling of the fishermen’s nets could be accom- 
plished only at intervals of from four to six days, which resulted in 
the loss of a large percentage of the spawners confined in the nets 
and lessened the vitality of the eggs obtained. The low market 
price prevailing during the spawning season for lake trout (34 cents 
per pound) contributed to the discouraging results, many of the 
fishermen finding it to their advantage to discontinue the trout 
work and devote their time to the capture of herring. Nearly half 
the 45,225,000 eggs collected were obtained in the vicinity of Manis- 
tique and St. James, Mich. 

Arrangements were made for the prosecution of the pike-perch 
work on the customary scale at the points heretofore operated from 
the Detroit station, but the season was a practical failure owing to 
the presence of ice on the spawning grounds in the two principal 
fields in Lake Huron and Saginaw Bay. At the station on the 
Canadian side of the St. Clair River the spawning season occurs 
about a month later than in the fields named, and here the usual 
quota of eggs was secured. The collections at all points aggregated 
only 21,600,000 eggs, which produced 11,000,000 fry. 

The lake trout season at the Duluth station proved an average one. 
Between September 23 and December 6, 13,000,000 eggs of fair qual- 


_ity were obtained from the various fields in the Lake Superior region. 


They were hatched in conjunction with 2,500,000 lake trout eggs and 

5,000,000 whitefish eggs transferred to Duluth from the Michigan 

stations, and the fry were distributed in excellent condition, the 
4789°—144 
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bulk of them being returned to the spawning grounds in Lake 
Superior. 

Incidental to experimental sturgeon work conducted from this 
station, eggs were taken from pike perch caught in the nets and, 
in the absence of the usual facilities, were developed on fine wire 
trays placed in a cove at the mouth of the Rainy River. The losses 
were greater than they would have been had the customary hatching 
apparatus been available, and from the 1,900,000 eggs secured only 
240,000 strong healthy fry were hatched and liberated. 

Encouraged by the comparative abundance of whitefish in the 
vicinity of the Cape Vincent station, on ake Ontario, plans were 
made for extended egg collections, and had it not been for the unfor- 
tunate weather conditions a considerable degree of success might 
have been attained. Under existing circumstances 1,270,000 eggs 
of good quality were collected, also 335,000 lake trout eggs and 
100,000 cisco eggs—the first ever incubated at the station. During 
the spring 2,800,000 pike perch eggs were secured from the fisheries 
in the vicinity. The customary transfers of eggs of the lake trout, 
whitefish, and pike perch were made to Cape Vincent from other 
stations of the Bureau, and the resulting fry were liberated in the 
lake in good condition. 


NEW ENGLAND STATIONS. 


At Swanton, Vt., despite the adverse weather conditions encoun- 
tered at the height of the pike perch spawning season and the smaller 
numbers of brood fish available as compared with other years, the 
results of the work were encouraging. The success is attributable to 
a change in methods. Instead of relying, as heretofore, upon deliv- 
erie: of brood fish at the station by commercial fishermen, spawn- 
takers were sent in boats to the fishing shores to take the eggs as 
soon as the fish were removed from the nets and to return the imma- 
ture females and surplus males to the spawning grounds in the 
vicinity of the station. This eliminated the excessive handling and 
consequent injury to the brood fish experienced under the old system 
of assorting and holding in pens to ripen and resulted in a larger 
take of eggs, and eggs of finer quality, than in any previous year in 
the history of the station. The collections amounted, in round 
numbers, to 217,000,000, and the output of fry was 514 per cent 
of the number of eggs retained in the hatchery for incubation. 

The Atlantic salmon operations at the Craig Brook, Me., station - 
resulted in the production of 1,820,349 young fish, liberated in the 
Penobscot River and its tributaries. This is a falling off as com- 
pared with the output of 1911, but it does not indicate any decrease 
in the run of Atlantic salmon in the Penobscot River. On the con- 
trary, the statistics published by the Maine commissioner of sea and 


REPORT OF THE COMMISSIONER OF FISHERIES, 47 


shore fisheries show that in 1911 there were caught in the waters of 
that State where the tide ebbs and flows 147,799 pounds of Atlantic 
salmon, which is the largest catch of fish of that species in 20 years, 
the next largest being in 1901 and amounting to 96,891 pounds. 
The smallest catch was in the year 1898, the total being 33,869 
pounds. In May and June of 1912 there were secured from waters 
in the vicinity 1,133 adult salmon, which is the largest brood stock 
ever collected for the Craig Brook station. 

The year’s operations with the marine fishes at the Boothbay Har- 
bor station were highly successful. There was a slight deficiency m 
the cod work, owing to the nonappearance of the second run of fish 
along the Maine coast, and the haddock work was interfered with by 
stormy weather, but these shortages were more than offset by the 
results attained in the hatching and distribution of lobsters and flat- 
fish. Seed lobsters were comparatively abundant, and through the 
aid of the boat belonging to the State the year’s collections numbered 
14,902. Of this number 11,362 were successfully carried through the 
winter in the pound and yielded 162,237,000 eggs of superior quality. 
The boat purchased by the Bureau during the year permitted of the 
extension of the flatfizh work over a wider territory and a consequent 
increase in the output. The collections of cod and flatfish for the 
Woods Hole station were far above the average, taxing the facilities 
to the utmost, notwithstanding the installation of additional hatching 
apparatus. 

At the Gloucester station, on the other hand, the cod work accom- 
plished was a little short of an average season, but the falling off was 
more than made up by the large numbers of pollock, haddock, and 
flatfish distributed. Here, too, the hatching equipment proved en- 
tirely inadequate for the efficient handling of the enormous numbers 
of eggs coming in during the height of the season, and though the eggs 
were generally of superior quality the losses during incubation were in 
some instances abnormal, owing to the necessity of crowding double 
and sometimes three times the usual number in the hatching equip- 
ment available. The success of the work at both stations, though 
partly due to favorable weather, may in the main be attributed to 
closer cooperation between the superintendents than has heretofore 
existed, and the extension and more equitable division of the field 
because of such cooperation. The experience of the past season has 
demonstrated that an addition to the equipment of a well-equipped 
seagoing vessel, capable of following the fishing fleet to distant points, 
and of sufficient power and stability to remain at sea through stormy 
weather, will result in greatly increasing the output of the Woods 
Hole and Gloucester stations and at the same time climinate the 
annual outlay of a large sum for the hire of vessel service. which is 
never satisfactory. 
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As a result of the constantly dwindling lobster fisheries on the lower 
part of the Massachusetts coast, and the inability of the Woods Hole 
station to secure supplies of seed lobsters, as heretofore, from Con- 
necticut waters, owing to differences existing between the State fishery 
authorities and the fishermen, the lobster work of this station has 
so narrowed in scope as to become unprofitable. The seed lobsters 
collected for the station in 1912 numbered only 330, as compared 
with 1,194 in 1909, the output of fry in 1912 amounting to only 
3,283,000. In view of these facts the efforts in this direction in Mas- 
sachusetts will hereafter be concentrated at the Gloucester station, 
where the results are more in proportion to the expense involved. 

Investigations were continued by the superintendent of the Woods 
Hole station, with the view of undertaking the artificial propagation 
of the menhaden, but without overcoming the difficulty heretofore 
experienced of securing ripe fish of both sexes at one time. It is 
doubted if any tangible results in the propagation of this fish can be 
attained until more definite knowledge is gained as to its life history 
and spawning habits. 


MIDDLE ATLANTIC COASTAL WATERS. 


While there was no apparent increase over recent years in the run 
of shad in the Potomac River, a record was established in the take 
of shad eggs at the Bryans Point station, the collections amounting 
to 88,727,000 and the yield of fry to 81,000,000, or 92 per cent of the 
eggs obtained. The nearest approach to this record occurred in 1903, 
the egg collections of that year numbering 86,370,000 and the output 
of fry to 69,772,000. The high degree of success is attributed to the 
uniformly favorable weather and water temperatures during the 
spawning season, which permitted of the capture of a larger percent- 
age of fish with uninjured eggs, and also to improved methods of 
handling. Though the take of eggs of yellow perch at this station 
was somewhat curtailed by cold weather at the beginning of the sca- 
son, the output of fry amounted to over 192,000,000. The regular 
hatching apparatus at the station being insufficient to accommodate 
all of the eggs, large numbers were placed in cylindrical galvanized 
wire baskets and suspended by tarred marlin lines from fence wire 
strung horizontally between light pine poles planted 20 feet apart. 
The baskets thus attached were lowered to within a foot of the bottom 
in an 8-foot depth of tidewater, and in this manner the eggs were 
successfully and economically hatched. 

At the station on the Susquehanna River there was no material 
increase in the output of shad fry. The small take of eggs, although 
to some extent attributable to high winds and low water tempera- 
tures prevailing during the spawning season, was principally due to 
the causes which have operated detrimentally in past years—inade- 
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quate State protective laws and lax enforcement of those on the 
statute books. The superintendent of the station reports that the 
fishermen on the Susquehanna River operate anchored gill nets, which 
in many instances are lifted only once a day. Shad caught in these 
nets are stripped of their eggs by eels, and thus not only made useless 
for fish culture, but reduced in commercial value. There is a law 
prohibiting the use of these nets, but it is not enforced. The work 
at this station with the white perch and yellow perch was successful, 
the output of these fishes showing a material increase over that of the 
preceding year. 

In Albemarle Sound, where fishing is regulated by well-enforced 
laws, shad were very abundant during the spawning season, large 
numbers being captured by both the trap and the gill-net fishermen. 
For the Edenton station 115,617,000 eggs were secured, and the out- 
put was 54 per cent greater than that of 1911. The beneficial effects 
of the protective legislation referred to are so plainly discernible 
that, encouraged thereby, the Bureau is planning to extend its shad- 
propagating work by the establishment of an auxiliary station on 
the lower sound, in the vicinity of the Scuppernong and Perquimans 
Rivers. 

The output of striped bass fry on the Roanoke River amounted to 
5,356,000. Though exceeding the output of any season since the 
establishment of the station at Weldon, the results of the work are 
not viewed with satisfaction, considering the fact that a single 
female striped bass often contains as many as 5,000,000 eggs. The 
usual impediment of high water at the height of the spawning season 
was again encountered, but even under the most favorable natural 
conditions it has so far been impossible to produce striped bass in 
comparatively large numbers, owing to the difficulty of securing ripe 
fish of both sexes at one time. It is hardly probable that extensive 
results can be attained until some method has been devised of holding 
the fish in pens to ripen. 


POND CULTURE. 


Under favorable conditions little difficulty is experienced in pro- 
ducing in adequate numbers fishes that can be artificially propagated 
by the manipulation of their eggs, but the constantly growing demands 
for the black basses, crappies, sunfishes, and catfishes, which must be 
allowed to reproduce naturally in ponds, make it imperative that the 
Bureau endeavor to propagate these various warm-water fishes in 
larger numbers. Heretofore the output has depended to a large 
extent upon the collections made from the overflows of the Mississippi 
and Illinois Rivers. When the water stages are favorable this source 
furnishes an abundant supply, but there are occasionally long periods 
of drought and low-water stages in the rivers, necessitating the 
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abandonment of the work, and thereby making this source of supply 
very uncertain. Owing to low water in the upper Mississippi River in 
the summer of 1911, rescue operations in fields within reach of the 
Manchester and Homer stations were confined to a very small terri- 
tory. Conditions on the Illinois River were more favorable, and the 
collections of black bass, crappie, and other fishes, though not as 
‘large as those of last year, were very satisfactory. But the present 
high cost of living, coupled with the expense involved in the trans- 
portation of foodstuffs to outlying districts, has forcefully called 
attention to the value of fish ponds as an economical source of food 
supply, thus creating a demand which the Bureau has been unable 
to meet with its present facilities. This increasing demand can only 
be met through the establishment of additional pond-cultural stations. 

In accordance with the custom of recent years, the larger portion 
of the brook-trout eggs handled at the eastern and central stations of 
the Bureau were purchased from commercial fish culturists, expe- 
rience having demonstrated that satisfactory results can be secured 
by this method, and at less expense than is entailed in making collec- 
tions from open waters within range of such stations. At stations 
located in fields where the expense involved in the collection of wild 
eggs justifies field operations the results have been gratifying. This 
is true of the stations located in the Rocky Mountains. 

The results attending the propagation of the black-spotted trout 
in the Yellowstone National Park, which is the source of egg supply 
for the South Dakota, Montana, and Colorado stations, justifies the 
prosecution of the work on a more extensive scale another year. 
During the summer of 1911 considerably over 20,000,000 eggs were col- 
lected and 14,253,451 fry hatched. This excellent work was accom- 
plished with fish-cultural facilities of the most primitive character, and 
without sufficient shelter for the employees engaged in the operations. 
The impossibility of handling the large numbers of eggs with the appa- 
ratus available at the field stations in the park necessitated the hurried 
construction of additional hatching troughs, which were located in 
the beds of streams and at other pomts where a water supply by 
gravity could be secured. Frequent losses of eggs occurred in these 
unsheltered troughs through the depredations of bears. Operations 
in this field are not undertaken until late in June, but at the end of 
the last fiscal year the indications were that the egg collections would 
exceed those of the previous year. 


FISH-CULTURAL NOTES. 


Experimental propagation of buffalofish.—This work was continued 
at the auxiliary stations on the upper Mississippi and Illinois rivers, 
the observations this year being confined to the small-mouth buffalo. 
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It has been noted that the buffalofish is very irregular in its move- 
ments, apparently spawning without reference to weather conditions 
or locality, and thereby increasing the difficulties connected with its 
artificial propagation in considerable numbers. Some difficulty was 
experienced in hatching the eggs obtained, owing either to improper 
handling in the jars or to their immaturity. The fry that hatched 
broke the shell in from 15 to 17 days, in a water temperature varying 
from 58° to 61° F. There was some variation in the size of the eggs, 
which ran from 13 to 15 to the linear inch after water hardening and 
about 21 to the inch when first taken. It was decided that 14 to the 
inch was a fair average, and, taking this as a basis, 180,000 eggs were 
figured to the quart. 

The fry of the small-mouth buffalo are very active, in contrast to 
the young of the black and common species, which remain dormant 
in the jars after hatching. 

The nets of the commercial fishermen were the main dependence 
for eggs, a source which proved unreliable. It was intended to test 
thoroughly the feasibility of penning fish in natural ponds, but con- 
tinued high water interfered with this plan and it was necessary to 
hold them in overflowed grounds along the river. In order to attain 
success in the buffalo work it is believed the adult fish will have to be 
under control during the whole of the spawning season, and as it is 
impracticable to hold them in crates or live cars dependence must be 
placed on ponds of natural construction, thus restricting the work to 
permanent stations within easy reach of the rivers from which the 
fish are obtained. 

Sturgeon work in Minnesota.—The sturgeon investigations in prog- 
ress in the Lake of the Woods at the close of the preceding year, under 
the general direction of the superimtendent of the Duluth station, were 
continued in 1912. Early in March, m advance of the supposed 
spawning season, fyke nets were installed in the Rainy River in an 
attempt to intercept all sturgeon ascending to the spawning grounds 
above. No ripe fish were taken in these nets, nor from those operated 
later in the season in the open lake by commercial fishermen. ‘Two 
adults from the Bureau’s nets and several from the pound nets were 
placed in a pen in the river during May for observation. When 
examined late in June the specimens were found to contain eggs or 
milt in various stages of development, but none of them was ripe, 
and at the end of the year the investigations had revealed no definite 
knowledge as to the spawning habits of the fish. 

Effects of volcanic eruption in Alaska.—By the eruption of Mount 
Katmai on June 6 the islands of Kodiak and Afognak were covered 
to a depth of 2 to 12 inches with sand and ashes, and large numbers of 
salmon which were ascending streams in the vicinity were destroyed. 
It was estimated that 8,000 dead fish were observed on the shore at 
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the head of Letnik Lake, on Afognak Island, but it is believed there 
were many more, as some were doubtless entirely covered with ashes. 
This eruption subjected the station employees to great hardship, but 
there were no casualties and the Bureau sustained no property loss. 
Reports submitted at the close of the fiscal year indicated that sal- 
mon were again ascending the streams on Afognak Island, and fish- 
cultural work, though it may possibly be curtailed to some extent, 
will be resumed. 

Attempted work in Nevada.—F¥ish-cultural operations on the 
Truckee River at Derby Dam, Nev., inaugurated by the Bureau in 
1909 to demonstrate as to the feasibility of propagating the black- 
spotted trout of that region, were continued in 1912, with results of a 
negative character. It has so far been impossible to find a desirable 
site for an eying station within reasonable distance of the railroad 
where an adequate flow of spring water can be obtained under gravity 
pressure. The several locations tried have not proved satisfactory. 
Even under the adverse conditions encountered in this field it is 
believed eggs of the black-spotted trout might be obtained in profit- 
able numbers were it not for the restrictions placed upon the Bureau 
by the Nevada Fish Commission, which limits the Federal operations 
to the vicinity of Derby Dam. This site is also occupied by the State. — 
The work can not be made a success until the State commission aban- 
dons its present narrow and distrustful attitude and permits the Bureau 
not only to construct racks for intercepting the run of spawning fish, 
but allows it to extend its operations to such points on the river as 
may be most advantageous for the collection of eggs. Unless such 
authority is obtained it will be advisable to discontinue the work. 

Whitetish egg resources in Minnesota lakes.—Within the limits of the 
forest reserve in Lake County, Minn., there are numbers of small 
lakes said to be stocked with a whitefish closely resembling the white- 
fish of the Great Lakes, and it is reported that two of these lakes can 
be reached from the Northern Minnesota Railroad without much 
expense. It may be well for the Bureau to acquire absolute control 
of the lakes within this reservation with the view of establishing an 
additional field station at some accessible point for the collection of 
whitefish eggs. It would not be necessary to pen large numbers of 
fish to secure the eggs that can be handled advantageously in the 
course of a season, end with proper care it may be that the Duluth 
station can be supplied with whitefish eggs from this source in future. 
It is believed the disposition of the fish when stripped of their eggs 
could be arranged for through Staite officials without difficulty. 
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BIOLOGICAL INQUIRIES AND EXPERIMENTS. 
OYSTER INVESTIGATIONS. 


The Bureau has been unable to continue the series of surveys of the 
oyster beds of the several States, which it has been conducting for a 
number of years and which have proved of value to the States in the 
administration and development of their oyster resources, owing to 
the necessity for extensive repairs to the steamer [ish Hawk, the 
services of which are essential to the work. The large amount of 
data collected in the preceding year during the survey in Alabama 
and Mississippi Sound has been collated, and at the end of the fiscal 
year the charts and report of the investigation were practically 
completed. 

Investigations concerning the breeding and general life history of 
the oyster drill and other animals destructive to the oyster industry 
have been continued and have resulted in the accumulation of much 
information which it is hoped may serve as a basis for experiments 
respecting practical means for protecting the oyster beds from their 
inroads, which entail a direct and indirect loss difficult to estimate, but 
undoubtedly exceeding several hundred thousand dollars annually. 

The oyster industry yields about one-third of the total income 
derived from all of the fisheries of the United States. Upon the other 
fisheries the Government annually expends upward of $500,000 for 
purposes of fish culture, the methods of which are not applicable to 
the oyster on account of its peculiar characteristics and life history. 
For the oyster fisheries to receive from the Government assistance 
equivalent, in proportion to their value, to that rendered other 
fisheries, about $250,000 would be required, but as a matter of fact, 
owing to lack of personnel for the work, the Bureau’s annual expendi- 
ture in behalf of the oyster industry is usually not 1 per cent of 
that amount. The oystermen justly complain that they are not 
receiving their share of consideration at the hands of the Govern- 
ment. Through their own industry and enterprise, with such assist- 
ance as the Bureau’s limited resources have permitted it to give, 
they have increased the product of oysters about 65 per cent during 
the past 22 years, and the increase has been greatest where the 
Bureau has done most work and where its recommendations have 
been given best effect. The oyster is probably unique among food 
products in that during this period of nearly a quarter of a century 
there has been practically no increase in its cost, although, owing to 
the development of oyster culture, there has been an improvement 
in quality. 

The oyster industry is subject to many perils and is susceptible 
to much improvement in its methods, and the Bureau should be 
provided with the means to give it the assistance which it requires 
and which its importance and unique record give it the right to 
demand. 
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INVESTIGATIONS OF LAKES AND STREAMS. 


During the fiscal year the investigation of Lake Sunapee, N. H., 
was brought to a close. This was undertaken to determine the effects 
of the introduction of various species of Salmonide not indigenous 
to the lake, especially in respect to the permanence of the species so 
introduced. Among those was the chinook salmon of the Pacific 
coast, small plants of which have been made more or less regularly 
for a number of years at the earnest solicitation of persons interested 
in maintaining the supply of fishes in this body of water. The species 
has become established in the sense of the survival of a number of 
individuals sufficient to supply a considerable catch by sportsmen, 
but there is no indication that they have ever spawned or are likely 
to spawn under the landlocked conditions obtaining. To maintain 
the supply it would, therefore, be necessary to make annual or frequent 
plants. As the species feeds more or less on other game fishes 
indigenous or previously introduced, a continuation of planting 
would probably merely substitute a wholly artificial supply of fish for 
one naturally maintained. A somewhat similar condition exists 
with respect to one or two other fishes in the lake: 

The investigation of lakes in Idaho and Washington, undertaken 
at the request of State and local authorities, developed interesting 
facts bearing on the adaptability of the waters for fish culture and 
the introduction of nonindigenous species. The work will be com- 
pleted and reported on early in the next fiscal year. Work on 
similar lines was conducted in Wisconsin in cooperation with the 
Wisconsin geological and natural history survey. 

The investigation of the [Illinois River with special reference to 
the effects on fish life of the sewage discharge and the drainage 
changes induced by the Chicago drainage canal, begun in the preced- 
ing fiscal year in cooperation with the natural history survey of 
Illinois, has been continued. It has been found that in the upper 
part of the river the conditions are essentially those of a septic tank, 
the stream practically devoid of oxygen and therefore of fish. In 
the lower part the conditions gradually improve through the oxy- 
genation of the water, and fish are found in increasing numbers. 
The results of this work when completed will have wide application 
to the conservation of fishes in sewage-laden streams throughout the 
country. 

Investigations in the Truckee River Basin showed that owing to 
changes in the drainage due to irrigation projects the current in the 
lower river had been checked and diverted to such an extent as to 
interfere seriously with the migration of certain fishes which constitute 
a valuable food supply, especially to the Indians. The impounding 
of the water of Lake Tahoe and the diversion of large quantities at 
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Derby and other places, and especially the wastage of water, has 
reduced the level of the river in many places to such an extent as to 
prevent the passage of fish, and in the spring of 1912 thousands of 
dead trout, from 2 to 3 feet long, were strewn along the bars and 
clogged the ripples. These largely preventable conditions resulted 
in the loss of tons of valuable food fishes. 


FISH DISEASES. 


During the fiscal year the usual number of diseases developed 
among the fishes at the several hatcheries, but as the Bureau is not 
provided with a regular pathologist nothing could be done toward 
study and alleviation of the trouble. The makeshift previously 
adopted of detailing to this work for limited periods an expert whose 
services were urgently required for other duties pertaining more 
strictly to his position was no longer feasible. 

It has been possible to make tests of water suspected to be inimical 
to fishes and to cooperate in a minor capacity with a State institu- 
tion in the study of the tumor disease prevalent in trout. The latter 
work has reached a stage in which concentrated effort to that end 
would probably soon result in the discovery of a remedy, but the 
Bureau’s collaborators are primarily interested in other phases of the 
investigation and the Bureau is hampered by the lack of an assistant 
qualified for this highly specialized research. In the interests of 
economy of operation of the Government hatcheries, and to the end 
of saving much valuable food now in the streams, the Bureau should 
be provided with means for carrying on research concerning the 
diseases of fishes and the methods by which they may be rendered 
less destructive. 


STUDIES OF PACIFIC COAST SALMONIDZ. 


The investigations respecting the salmons of the Pacific coast, to 
which reference has been made in previous reports, have furnished 
long-sought information concerning important facts in the life history 
of these fishes. These results have been obtained by the recently 
developed method of studying the scales, by means of which many 
facts in the actual history of individual fishes may be determined, 
and by the multiplication of such studies valuable data concerning 
the composition of schools or runs of the species are obtained. 

In these investigations it has been learned that the various species 
of Pacific coast salmon differ more or less in the age of maturity, 
and that moreover the runs of some species are not homogeneous in 
their composition but contain varying proportions of individuals 
younger and older than the normal. Various other facts bearing 
on the relative proportion of the life of these fishes spent in the 
rivers and the sea respectively are being developed by the inquiry 
and will be shown in forthcoming papers on the subject. 
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SURVEY OF HALIBUT GROUNDS. 


The preliminary survey of the Alaskan halibut grounds begun in 
May, 1911, was continued until September, and a report on the results 
has been issued and distributed. The steamer Albatross, with a 
special crew of practical halibut fishermen and with the standard 
fishing apparatus, was detailed for this work, which had for its object 
the locating and testing of grounds either not regularly resorted to 
by fishermen or never as yet visited by them. The grounds examined 
extended from southeast Alaska to Bering Sea, and numerous fish- 
ing trials were made throughout that wide area. While halibut were 
found in no great abundance on any one ground, many of the experi- 
mental sets of trawl lines indicated that commercial fishing would be 
profitable. 

In order to make a thorough survey of the fishing banks ofAlaska 
and determine accurately the areas where halibut occur in paying 
quantities, several seasons of active work will be required. An entire 
season could profitably be devoted to each major region, so that all 
parts of the larger banks may be tested at suitable intervals. The 
results accomplished are chiefly important because they indicate 
the lines along which further investigation should proceed. It is the 
intention of the Bureau to continue this work and to make it as 
economically useful as possible to the large interests now dependent 
on the halibut fishery. 


FRESH-WATER MUSSEL INVESTIGATIONS. 


Investigations in the interests of the pearl-mussel fisheries of the 
Mississipp1 Valley, carried on at the Fairport, Iowa, station of the 
Bureau and in the field in connection with that station, are beginning 
to yield results. Toward the end of the fiscal year facts were devel- 
oped which lead to the opinion that it will soon be possible to propa- 
gate the ‘‘wartyback’’ and the ‘‘niggerhead,” two of the most 
important button shells of the Mississippi and its tributaries, which 
hitherto have not responded to cultural methods. 

During the spring of.1912 the excessive and long-continued high 
water in the Mississippi prevented the culture of mussels on a large 
scale. In the latter part of June, however, the river conditions 
became more favorable, a number of millions of young mussels were 
liberated at the Fairport and Homer stations, and the results attained 
up to that time indicated successful operations during the remainder 
of the summer. As the fishes used for the purpose of inoculation 
with the mussel larvee are rescued from sloughs and shallows in which 
they would die during the low-water stages of summer and fall, this 
work serves the double purpose of conserving food resources and 
increasing the raw material for the button industry. Field investi- 
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gations of the natural mussel resources of the streams and of the 
conditions in respect to the possibility of their improvement were 
made in Oklahoma, Arkansas, Kentucky, Tennessee, and Illinois 
during the year. As the preparation of full reports involves the 
examination of much material and data, the Bureau has recently 
adopted the policy of issuing on completion of the field work a brief 
summary of the facts of immediate importance to the mussel fisher- 
men and the button manufacturers. New sources of supply of pearly . 
mussels have been opened up through the Bureau’s investigations. 


INVESTIGATION OF THE CHESAPEAKE BASIN. 


At intervals during the year research has been conducted into the 
growth and life histories of the shad, herrings, and other food fishes 
of the Chesapeake Basin in order to acquire data on which to base 
recommendations for the increase and improvement of the fish 
supply. Chesapeake Bay, by reason of its physical and biological 
characteristics, and its location with respect to the great centers of 
population, is the largest producer of sea food within the territorial 
limits of the United States and is exploited to a degree which requires 
careful administration for the preservation of its resources. 

Inquiries conducted in the upper part of the bay showed that con- 
siderable quantities of mature and immature food fishes were used 
in the production of fertilizer. This abuse is especially prevalent 
in Maryland, the fish being disposed of to vessels from Virginia, in 
which State the laws against the practice are stringent. 


WORK AT BIOLOGICAL STATIONS. 


The activities of the Fairport, Iowa, station have been epitomized 
in connection with the description of pearl-mussel investigations. 

The Beaufort, N. C., laboratory was‘in operation with a full force 
of permanent and temporary investigators and assistants during the 
summer of 1911. During the remainder of the year work was car- 
ried on by the permanent personnel, particularly in the continuation 
of experiments in the breeding and culture of diamond-back terrapin. 

The Bureau has now a brood stock of terrapin from various locali- 
ties between Chesapeake Bay and Texas, and about 1,700 young 
hatched in captivity. Little difficulty has been encountered in 
hatching and raising the young, and although the experiment has 
not yet been of sufficient duration to show final results, the rate of 
growth and the small expense of feeding and care give every promise 
of the early development of a commercially profitable industry. 
Operations on a large scale and the undertaking of similar economic 
work with other aquatic food animals is prevented by the lack of a 
fish and terrapin culturist who can devote himself to the experiments, 
unhampered by other duties. 
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The laboratory at Woods Hole was open during the customary 
season and its facilities were afforded to a large number of investi- 
gators engaged in marine biological research. The assistants of the 
Bureau, most of whom were employed only temporarily, were engaged 
in various economic applications of the results of research, promi- 
nent among them being the investigation of fish oils, the effects of 
poisons and industrial wastes on fishes, fish parasites and their 
pathological effects, oyster enemies, the habits of fishes, ete. 


ALASKA FISHERIES AND FUR RESOURCES. 


The salmon, fur-seal, and other fisheries, and the minor fur resources 
of Alaska have heretofore been dealt with in the Division of Inquiry 
Respecting Food Fishes and the Fishing Grounds, but under date of 
July 1, 1911, a new division, provided for by law, came into existence, 
under the name of Alaska Fisheries Service, to which will hereafter 
be assigned all matters pertaining to the fisheries and fur industries 
of the Territory. A special field and office personnel, headed by a 
chief of division, has been organized to execute the important prac- 
tical and scientific duties thus imposed on the Bureau, and a new era 
of great importance for Alaska and of augmented responsibility and 
usefulness for the Bureau has begun. 


ALASKA SALMON SERVICE. 


Full details regarding the administration of the salmon and other 
fisheries of Alaska will be found in a special report issued as a 
separate document. As complete returns from these fisheries are not 
obtainable until the late fall or early winter of each year, the informa- 
tion here presented is for the calendar year 1911. For the purpose 
of enforcing the salmon laws and the regulations made thereunder, 
there has been the usual inspection of fishing apparatus and methods, 
and information regarding all branches of the fishing industry have 
been obtained and appear in the special report. 

The measures adopted by Congress and the Department for the 
protection and preservation of the salmon have been well received 
by the fishing interests and, with rare exceptions, have been respected 
throughout the vast territory. Under existing conditions of control 
and certain additional legislation now being considered by Congress, 
there is little reason to doubt that the salmon fisheries in all parts of 
Alaska may be preserved unimpaired for many generations. 

The run of salmon in 1911 varied considerably in different parts of 
Alaska, being exceptionally good in the southeastern region, fair in 
the central, and poor in the western. The fishery as a whole was 
more productive than ever before, but this was owing to an unprece- 
dented catch of the cheaper species of salmon, while the take of 
sockeye or red salmon declined. The net increase over 1910 was 
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over 10,000,000 fish, and the pack of canned salmon was the largest 
in the history of the Territory. The aggregate catch was over 
43,975,000 fish, from which there were prepared 2,825,000 cases of 
canned salmon each containing forty-eight 1-pound cans or the 
equivalent, valued at $14,593,000, in addition to which salmon were 
sold in a fresh, frozen, pickled, dry-salted, or smoked condition to the 
value of about $535,000. The number of salmon canneries increased 
from 52 to 64, the largest number of new plants being in southeastern 
Alaska. The success of a floating cannery in that section resulted in 
the equipment of several other such plants in anticipation of the 1912 
season. 

In the fall of 1911 the five private salmon hatcheries took 
167,146,800 eggs of the red salmon; adding to these the take of the 
two Government hatcheries, amounting to 102,520,000 eggs of red 
salmon and 6,696,700 eggs of humpback and silver salmons, the 
total for the season was 276,363,500. Under the provision of law 
exempting from license fee and taxation the owners of private 
hatcheries at the rate of 10 cases of salmon for each thousand red 
or king salmon fry hatched and liberated, there were planted in 1911 
salmon fry to the number of 106,617,500, on which the rebate was 
$42,647. This feature of the Alaskan fishery law has been the 
subject of complaint and criticism, and should probably be replaced 
by a provision placing all fish-cultural work under the direct control 
of the Bureau. 

Under date of March 21, 1912, the Secretary of Commerce and 
Labor established and promulgated the following regulations affecting 
the waters of Afognak Island, which was set aside as a public fish- 
cultural reservation by presidential proclamation in 1892; these 
regulations were designed to safeguard the fish supply and at the 
same time accord to the native inhabitants of the island certain 
privileges not incompatible with the purpose for which the reservation 
was established: 

1. No person or persons other than the natives of Afognak Island now resident there- 
on will be permitted to fish in the reserved waters. 

2. Licenses for fishing will be granted to the said natives upon application to the 
Secretary of Commerce and Labor or such representative of the Department of Com- 
merce and Labor as may from time to time be designated by the Secretary. 

3. The kinds and amounts of apparatus to be used, the places where and the manner 
in which it may be operated, and the time when it may be employed, will be deter- 


mined by the Secretary of Commerce and Labor and will be subject to changes or 
modifications from time to time at his discretion. 


The order of the Secretary of Commerce and Labor of December 
19, 1907, closing Wood and Nushagak Rivers to salmon fishing, 
remains in force, and no commercial fishing has been carried on 
in these streams or within 500 yards of their mouths except that 
allowed in 1911 as a scientific test of the run of fish. The acquies- 
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cence of the salmon canners in this order has been complete, and is 
typical of the almost universal observance of the laws and regulations 
adopted for the preservation of the industry. With the cooperation 
of the firms operating canneries in Nushagak Bay, Wood River was 
racked as during the three preceding years ae a tally was kept of the 
spawning salmon ascending to Lake Aleknagik. The number of 
fish thus counted was 354,000, and the number caught in the bay 
was 2,846,000, both figures pane much lower than in any of the other 
years. Until the observations have covered at least one more 
season, no definite conclusion can be drawn as to the significance of 
the figures obtained. 

The usual statistical canvass of the Alaska fisheries showed 17,900 
persons engaged in the industry, $22,671,000 invested, and products 
valued at $16,863,000 as sold. The round or fresh weight of the 
fish taken was 256,000,000 pounds, and the weight of the prepared 
fish and other products was over 177,570,000 pounds. The aggregate 
round weight of salmon, amounting to upward of 207,600,000 pounds, 
was far in excess of that of all other fishes combined. Next in 
quantity came halibut, 21,894,000 pounds; herring, 21,157,000 
pounds; and cod 4,800,000 pounds. The halibut fishery gave 
employment to 650 persons and represented an invested capital of 
over $1,000,000, with a prepared output of 17,300,000 pounds, valued 
at $822,000, a decrease of 4,265,000 pounds compared with 1910 but 
a small increase in value owing to greater demand and higher prices. 
The herring fishery, carried on chiefly in southeastern Alaska, gave 
employment to 265 persons and $295,000 in invested capital, and 
had an output valued at $202,000. Formerly all herring taken were 
converted into oil and fertilizer, but a conspicuous part of the yield 
in 1911 was used for food and bait in a fresh, frozen, pickled, or dry- 
salted condition. 

A feature of the Alaska fisheries is a growing appreciation of the 
value of products formerly regarded as useless, and the equipment 
of a number of small experimental plants designed to utilize such 
materials. 

FUR-SEAL SERVICE. 


The international convention concluded between the United 
States, Great Britain, Russia, and Japan with reference to the fur 
seals came into practical effect in the spring of 1912. The sealing 
operations on the Pribilof Islands durmg the season of 1911 were 
conducted, as in the previous year, under the direct control of the 
fur-seal agents of the Bureau. The herd was subject to the usual 
ravages of pelagic hunters up to December 15, 1911. 

The regulations adopted under the law limited the killmg to 
young male seals with skins weighing not less than 5 pounds and not 
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more than 8} pounds green, which limits embraced pelts from 3-year- 
old or the larger 2-year-old bachelor seals. No killing was permitted 
until there had been made a reservation of 1,000 of the finest 3-year- 
old males for breeding purposes. No quota of seals to be killed was 
decided on in advance, as it was the policy to take only such seals of 
killable size and age as remained after the reservation had been 
made. 

The number of skins shipped in 1911 was 9,554 from St. Paul 
Island and 2,448 from St. George, a total of 12,002.!. These were sent 
to London and sold at public auction on December 15, 1911, by Messrs. 
C. M. Lampson & Co., who acted as agents for the Government in 
the matter. The net proceeds of the sale were $385,862.28, for which 
sum a certified check was duly received and covered into the Treasury. 
Under the leasing system which Neher prior to 1910 the Govern- 
ment would have received only $122,720.45 for the season’s take. 


MINOR FUR RESOURCES. 


The blue-fox herds on the Pribilof Islands were managed by the 
Government for the first time in the winter of 1910-11. The skins 
taken were shipped to London with the fur-seal skins and sold under 
the same auspices on March 18 and 19, 1912. The consignment 
consisted of 371 blue skins and 20 white skins, and the net proceeds 
therefrom were $15,096.58. Some of the blue-fox skins brought 
$85 apiece, and the average price was over $44. The Bureau is 
making special efforts to improve the stock of foxes and the methods 
of handling the herds. The results of experiments in feeding and 
selective breeding that are now in progress give reason to believe 
that the output can be greatly increased and the quality of the fur 
enhanced. 

To enable the Department to carry out the duties with reference 
to the fur-bearing animals of Alaska imposed by the act of April 21, 
1910, Congress has provided for a small force of wardens (one chief 
Werden and four deputies), who have been duly selected and appointed 
and have been in the field continuously since the summer of 1911. 
The wardens have been assigned to the more important fur-produc- 
ing regions, where they live with the hunters and trappers, study 
their methods, advise them as to the requirements and objects of 
the laws, make investigations of the habits and distribution of the 
different fur-bearing animals, and note the condition of the fur of 
each species in each month in order to determine for each region 
when that fur is prime. A further duty of the wardens is to create 


1 By inadvertence 4 skins taken from Japanese poachers July 30, 1910, and shipped to London with the 
consignment of that year were stated in the annual report of the Alaska Fisheries Service (Bureau of 
Fisheries Document No. 766) to have been included in the shipment for 1911. The actual number 
shipped in 1911 was 12,002, not 12,006 as stated on page 95 and indicated on page 96 of that document. 
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among buyers of pelts a sentiment against the handling of unprime 
skins, and to show the native hunters and trappers that their own 
interests require the enforcement of such regulations as will maintain 
the supply of fur-bearing animals. 

An arrangement has been made with the governor of Alaska 
whereby the laws pertaining to both fur-bearing and game animals 
will be more effectively enforced. Five of the Alaska game wardens 
have been appointed special fur wardens for the Department and 
given a nominal salary, and the five wardens of the Department have 
been appointed special game wardens for Alaska, the special wardens 
in each case being vested with all the authority possessed by the 
regular wardens. 


FISHERY MATTERS IN CONGRESS. 


During the year various matters of importance to the Bureau of 
Fisheries and the fishing industry of the country were under con- 
sideration by Congress. 

Numerous bills providing for the establishment of new fish-hatching 
stations in all parts of the country were introduced and considered 
by appropriate committees. In the case of most of the bills the 
Department, on request, gave to the committees an expression of 
opinion as to their merits and the desirability of their passage. A 
number of the measures were favorably reported and acted on by 
one House, but none had been enacted into law by the end of the fiscal 
year. The restrictions advocated by the Department and Bureau 
in the establishment of fish hatcheries, the necessity for which has 
been shown in previous years, have been accepted by committees of 
Congress and inserted in nearly every bill reported. 

The Senate Committee on Fisheries held protracted hearings on 
a bill amending the present laws affecting the fisheries of Alaska and 
the functions of the Department in connection with the protection 
and administration of the industry. The bill has been prepared 
because of the belief among the fishery interests, which is confirmed 
by the experience of the Bureau, that the existing laws need revision 
in order to meet present requirements and to provide more ade- 
quately for future conditions. 

In a bill providing for a territorial form of government for Alaska 
which was favorably considered by both Houses of Congress and 
enacted into law-early in the fiscal year 1913, there was a provision 
that the territorial legislature should have no authority to alter, 
amend, modify, or repeal laws relative to fish, fur seals, and other 
fur-bearing animals. 

The act of June 20, 1906, for the protection of the sponge fisheries 
of the United States, having been found to be very difficult of enforce- 
ment, a new bill covering this subject was introduced in the Senate 
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April 17, 1912, and was passed by that body early in the next fiscal 
year. The measure makes new regulations covering the use of diving 
apparatus in the Florida sponge fishery, and if enacted into law will 
prohibit citizens of the United States from taking sponges by diving 
except between October 1 and July 1 of each year in depths of 40 
to 150 feet, and will also prohibit the taking at any time of sponges 
less than 5 inches in diameter. The Bureau has for many years 
been solicitous for the welfare of the sponge fishery and regards this 
legislation as necessary for the perpetuity of the industry. 

In May, 1912, the House Committee on the Merchant Marine and 
Fisheries had a hearing on a bill which would have the effect of 
prohibiting the method of fishing known as beam trawling or otter 
trawling. This fishery is of comparatively recent origin in the 
United States and is of very limited extent, being practically re- 
stricted to a few vessels making their headquarters at Boston. The 
method is strongly opposed by the line fishermen of New England 
on the ground that it is very destructive. In the course of the 
hearing it became apparent that there was a marked difference of 
opinion regarding the effects of the trawl-net fishery. The Deputy 
Commissioner of Fisheries, in a statement made to the committee 
on behalf of the Bureau, took the position that the question presents 
too many important phases to be disposed of without the fullest 
consideration; that the information on which Congress can act 
advisedly does not exist; and that authority should be given for an 
impartial inquiry by the Bureau. The committee accepted this 
view, adjourned the hearing, and submitted a favorable report on a 
joint resolution, providing that ‘‘the Commissioner of Fisheries be, 
and he is hereby, authorized and directed to make an investigation 
into the method of fishing known as otter and beam trawling and to 
report to Congress whether or not this method of fishing is destructive 
to the fish species or is otherwise harmful or undesirable,” and ‘‘in 
the event that the Commissioner finds this method of fishing to be 
destructive, harmful, or undesirable he shall recommend to Congress 
such legislation as he may deem necessary.”’ 

A bill carrying out the articles of the convention between the 
United States, Great Britain, Russia, and Japan for the protection 
of the fur seal and sea otter of the North Pacific Ocean was passed 
by the House of Representatives on February 14, 1912, after hearings 
before the Committee on Foreign Affairs, at which representatives of 
the Bureau testified. The bil reaffirmed the provisions of the treaty 
ratified by the Senate on July 7, 1911, which became effective Decem- 
ber 15, 1911, and in addition contained clauses affecting the taking 
of seals on land. At the close of the fiscal year no action had been 
taken on the measure by the Senate. Hearings on the fur-seal service 
before the House Committee on Expenditures in the Department of 
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Commerce and Labor were continued throughout the fiscal year, and 
have not yet been concluded. Up to June 30, 1912, 29 hearings 
had been held and the printed testimony had been issued in 13 parts, 
comprising 896 printed pages. 

The question of Federal control over migratory birds is covered 
by several bills pending in Congress. During hearings on these bills, 
arguments were incidentally presented by State officials and others 
favoring the extension of Federal jurisdiction so as to cover migratory 
fishes. The serious condition of the fish supply in some interstate 
streams, and the apparent inability of the States to afford adequate 
protection, appear to warrant this appeal to Congress. 

The diplomatic and consular appropriation act for the fiscal year 
ending June 30, 1913, contains an item authorizing the participation 
of the United States in the Permanent International Council for the 
Exploration of the Sea. The bill carries an appropriation for the 
pro rata share of this country in the administrative expenses of the 
council and for other purposes, including the attendance ‘‘of an expert 
official representative at the annual meeting.”’ Reference has been 
made in a previous report to the purposes, organization, and work of 
this council, and to the official invitation to joi the council, extended 
to the United States Government several years ago. The matter 
comes under the jurisdiction of the Department of State, but the 
necessary cooperative and independent investigations growing out 
of this affiliation with the nations of Europe will be conducted by 
this Bureau. 


MISCELLANEOUS RELATIONS AND ACTIVITIES. 
NEW STATIONS AND IMPROVEMENTS. 


Recognizing the value and efficiency of the Bureau’s work in 
maintaining and increasing the supply of native food fishes, Congress 
has authorized the establishment of new fish-cultural stations in 
Kentucky, South Carolina, and Wyoming. Investigations have 
been made looking to the selection of sites for these stations, and 
locations have been decided on at Louisville, Ky., Orangeburg, S. C., 
and Saratoga, Wyo. It is expected that construction work on these 
stations will have progressed sufficiently to enable practical operations 
to begin by the close of the fiscal year 1913. 

By authority of the act of January 29, 1909, authorizing the 
construction of two or more salmon-culture stations in the Puget 
Sound region, two stations (Quilcene and Duckabush) have been 
completed and opened for work, land has been acquired for a station 
(Birdsview) operated as an auxiliary of the Baker Lake hatchery, 
and there has been an examination of a site at Darlington with a 
view to the establishment of a fourth station within the limits of the 
original appropriation. 
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At Homer, Minn., a hatchery building 20 by 55 feet, with hatching 
room, laboratory, offices, etc., has been erected, together with a 
cottage and other necessary buildings. 

At the Leadville, Colo., station a foreman’s house, boiler house 
with work rooms and shops, a barn, and other necessary buildings 
were constructed, and improvements were made to the ponds and 
grounds. 

At the Fairport, Iowa. biological station two additional cottages, 
a barn, and tank house have been built, and filtering plant, cisterns, 
pipe lines, culvert, and other additions to the water system have 
been completed. Plans are ready for a laboratory 50 by 100 feet 
and a contract for its construction will soon be let. 

The establishment of a biological station on the Gulf coast of 
Florida was authorized by Congress, in an act approved March 1, 
1911, the cost not to exceed $50,000, and an initial appropriation of 
$25,000 was made for the purpose in the sundry civil act for 1912. 
The act of authorization provides that the State of Florida shall 
donate and transfer, free of cost, to the United States the necessary 
land and water rights required for the laboratory. Pursuant to 
this provision the Florida legislature, by act approved June 3, 1911, 
took steps for the acquisition of a site by creating a commission to 
confer with the Secretary of Commerce and Labor regarding the 
selection. A number of sites have been examined, but no final 
selection has yet been made. 


VESSEL SERVICE. 


While the steamer Albatross was engaged in investigation of cod 
and halibut grounds in the north Pacific Ocean during the summer 
of 1911, reported upon elsewhere, it was discovered as the result of 
a survey by a board of officers that the ship was in bad condition, the 
iron deck and plates in the hull being badly corroded. Further 
examinations on arrival at Sausalito developed the fact that the 
condition was even worse than was supposed; so bad, in fact, as to 
make it dangerous for the vessel to go to sea. The original construc- 
tion of the ship was so good, however, and she is still so strong gen- 
erally, that it was considered highly desirable to ask for a special 
appropriation for comprehensive repairs and refitting. This was 
not granted during the year and will be again recommended. Mean- 
time the work of the Albatross has been confined since last autumn 
to a biological survey of San Francisco Bay. 

The steamer Fish Hawk was occupied during the summer of 1911 
at Woods Hole in connection with the biological work, and late in 
October was sent to the yard of the Pusey & Jones Co. at Wilmington, 
Del., with which firm a contract had been entered into for extensive 
repairs. During the winter and early spring the vessel was thor- 
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oughly overhauled, all of the upper works above the iron hull being 
removed and replaced with new material. A new boiler was installed, 
engines put in first-class condition, new interior fittings provided, 
and certain modifications made in the arrangement of space which 
will add to the efficiency and convenience of the vessel. As the iron 
hull is considered to be as good as when built, it is believed that many 
years’ service can be expected from the Mish Hawk with no extra- 
ordinary expenditures. 

The schooner Grampus and the smaller vessels of the Bureau have 
been engaged as heretofore in fish-cultural work in connection with 
the various stations. 


PUBLICATIONS AND LIBRARY. 


A new series of publications of the Bureau has been established 
in a form designated ‘‘Economic Circular.” These brief papers are 
intended primarily to be the medium of prompt report upon the 
main features and practical results of work for which a more com- 
plete account requiring much more time in- preparation will appear 
later. Economic Circular No. 1, ‘‘Condition of the mussel beds of 
the Cumberland River in 1911,” issued February 13, 1912, and dis- 
tributed among the mussel fishermen and button makers, was the 
only paper of this series issued during the past fiscal year, but others 
of the same character were ready to appear shortly thereafter. 
Through this series of circulars it will also be possible to publish brief 
notices of other important subjects not requiring detailed investi- 
gation or discussion but valuable as information im particular 
branches of the fishing industries. 

The followmg documents relating to the Bureau’s work were 
issued during the year and seven of previous issue were reprinted: 

Natural history of the American lobster. By Francis H. Herrick. From Bulletin, 
vol. xxrx, 1909, p. 149-408, pl. xxvui—-xivn, 42 text fig. Document 747, issued 
July 28, 1911. 

Special investigation of the fur-seal rookeries in 1910. By Harold Heath. Docu- 
ment 748, 22 p., issued November 10, 1911. 

The fur-seal fisheries of Alaska in 1910. By Walter I. Lembkey. Document 749, 
40 p., issued November 8, 1911. 

The salmon fisheries of the Pacific coast. By John N. Cobb. Document 751, 182 
p., issued November 25, 1911. 

Effects of explosive sounds such as those produced by motor boats and guns upon 
fishes. By G. H. Parker. Document 752, 10 p., issued October 12, 1911. 

Report of the Commissioner of Fisheries for the fiscal year ended June 30, 1911. 
Document 753, 70 p., issued February 23, 1912. 

Fishes from Bering Sea and Kamchatka. By C. H. Gilbert and C. V. Burke. 
From Bulletin, vol. xxx, 1910, p. 31-96, 37 text fig. Document 754, issued May 
6, 1912. 

Sound as a directing influence in the movements of fishes. By G. H. Parker. 
From Bulletin, vol. xxx, 1910, p. 97-104. Document 755, issued April 27, 1912. 
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Studies on the reproduction and artificial propagation of fresh-water mussels. 
By George Lefevre and Winterton C. Curtis. From Bulletin, vol. xxx, 1910, p. 
105-202, 4 text fig., pl. vi-xvm. Document 756, issued May 10, 1912. 

The mussel fauna of the Maumee River. By Charles B. Wilson and H. Walton 
Clark. Document 757, 72 p., 2 pl. Issued April 22, 1912. 

The mussel fauna of the Kankakee Basin. By Charles B. Wilson and H. Walton 
Clark. Document 758, 52 p., 1 pl., 1 chart, issued March 19, 1912. 

The mussels of the Big Buffalo Fork of White River, Arkansas. By Seth E. Meek 
and H. Walton Clark. Document 759, 20 p., issued March 19, 1912. 

The Bryozoa of the Woods Hole region. By Raymond C. Osburn. From Bulletin, 
vol. xxx, 1910, p. 203-266, pl. xvm-xxx1. Document 760, issued June 25, 1912. 

There have been 535 additions to the main library during 1912, of 
which 405 were acquired by gift, 115 by purchase, and 15 by transfer 
from the Library of Congress. The additions to the working collec- 
tions of books at the biological stations at Woods Hole and Fairport 
number 280 and 200, respectively. Satisfactory progress has been 
made in cataloguing and in recataloguing, cards for all documents 
that have appeared in the Bulletin of the Bureau being about com- 
pleted. As these cards, prmted by the Library of Congress, are 
analytical, they will be valuable not only in the various libraries of 
the Bureau but in all libraries in which its publications are deposited. 


INTRODUCTION OF REINDEER ON SEAL ISLANDS. 


An interesting experiment which has proved highly successful 
was the introduction of reindeer on the Pribilof Islands, where these 
animals, it was believed, could become an important factor in the 
natives’ economy, furnishing milk, meat, and hides and being useful 
also as burden carriers. With the aid of the Department of the 
Interior, through the Bureau of Education, 40 reindeer were secured 
and taken to the islands by revenue cutter in August, 1911, 25 being 
landed on St. Paul and 15 on St. George. The supply of reindeer 
moss and other food was adequate, and the herd passed through the 
winter in excellent condition. Twenty-eight healthy fawns were 
born in the spring, and it is believed that from the present nucleus 
a considerable herd of reindeer will become a permanent addition 
to the island resources. 


FISHERY INTELLIGENCE SERVICE FOR PACIFIC COAST. 


The Bureau has for many years maintained at Boston and Glouces- 
ter, Mass., the two principal fishing ports on the northern Atlantic 
coast, a service for collecting and diffusing information regarding 
the extent and condition of the vessel fisheries centering there. In 
complance with the recommendations of the Bureau, Congress has 
authorized a similar service for Seattle, the principal fishing port en 
the Pacific seaboard, by providing for a local agent. Steps have 
been taken to institute this service, but difficulty in securing a 
properly qualified man has delayed the inauguratiop of tue work, 
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ENFORCEMENT OF FOOD AND DRUGS ACT. 


The Bureau of Chemistry of the Department of Agriculture, which 
is intrusted with the enforcement of the food and drugs act of June 
30, 1906, has from time to time forwarded to the Bureau of Fisheries 
for examination numerous samples of fishery products of foreign 
and domestic origin which have been collected or seized in all parts 
of the country. Reports on such samples have been duly submitted 
for the information and guidance of the Food and Drugs Board in 
proceeding against violators of the law. The expert assistance of 
the Bureau has been sought primarily for the purpose of identifying 
fishery foods, of passing on the propriety of brands and labels, and 
of determining the wholesomeness of special products. Represent- 
atives of the Bureau have attended hearings, made depositions, and 
given expert testimony in court trials. 


APPROPRIATIONS. 


The total appropriations for the Bureau for the fiscal year 1912 
amounted to $1,132,990, as follows: 


eos PE RTE SIS AYE ee a IE nee a) ANIM oye pan eka the Aes Pee lee RRR Se, $379, 990 
Miscellaneous expenses: 
INGEN ISETAGIO MS ak AA coe meta Nira tee etl ee i ae 10, 000 
Propaeation oftood ished. 2 i ose. he Sous eee a 325, 000 
Inquiry respecting tood: fishess..25_% . 2.634 A ee. oe ee 35, 000 
Statistics | mq tnry os oe oa eee ee ee eco ne ee 7, 500 
Mainitenanceror Vessels sence 2 ee oer. a sieeieene Sees ee eee 60, 000 
Protecting, cealvand ‘salmon: fisheries#-2 2s 4-¢ Ss. does oe eee 100, 000 
Protecting/sponge fishertes). 225.05. 0 P2020) 22 ee Se ee ee 5, 000 
Specials: 
Steamer PishpHagke repalts: =e a4) se See eee atl eS Se 28, 000 
Steamer Albatross, wireless apparatus.....:.-.2-2-2.¢.2-22-+-4- 42-2500 2, 500 
Continuation of construction— 
iBiologieal station, Pairport, Jowacse..5-ce2.0--. 36 ae eee 50, 000 
Fish-cultural station, Homer; Mann. :.. 8225 92) Se pee eee 27, 000 
Repairs; biolovical station, Beaufort, NuC. 422%. 2232 eae 3, 000 
Establishment of fish-cultural stations— 
Soi: Carolinaaas S72 Fos a oa Mo eee ee 25, 000 
Reemtuckey.oeate tec ae eats See Ore ee ee 25, 000 
Wyoming ts hoe PLoS ae as SE he ea ee 25, 000 
Establishment of biological station, Gulf coast of Florida.............- 25, 000 


An itemized statement of expenditures authorized by the foregoing 
appropriations has been made, as required by law. 


RECOMMENDATIONS. 


Recommendations previously made in regard to the establishment 
of additional hatching stations are renewed. Recent experience has 
emphasized this need, which is becoming more pressing each year. 
Special urgency for increased fish-cultural facilities exists in the 
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southern and southwestern States, where desirable food fishes 
suitable for pond culture can be produced in almost unlimited num- 
bers, for the stocking of waters in all parts of the country. The 
demand for the black basses and other fishes of similar habits is so 
great and insistent that the Bureau is becoming more and more 
embarrassed by its continued inability to meet it, owing to lack of 
suitable stations. A number of additional hatcheries for the migra- 
tory food fishes of the coastal rivers could be operated to excellent 
advantage in various sections, including Alaska, where, in the 
Bristol Bay region, there is urgent demand for one large station, 
while in southeastern Alaska a number of smaller plants are required. 

One of the most important services that Congress can now render 
to the fisheries is to give to the Bureau the means of carrying on 
comprehensive studies of fish diseases and fish breeding. The 
establishment of a fishery experiment station for this purpose can 
not be too strongly advocated, and the representations on this 
subject contained in last year’s report of the Bureau are repeated. 

There is likewise need for a biological station on the Pacific sea- 
board, with suitable facilities for the study of important fishery 
problems and for marine fish culture, and previous recommendations 
hereon are renewed. 

In the estimates submitted to Congsess, provision has been made 
for a new steam vessel for use in connection with the fur-seal, salmon, 
halibut, and other fisheries of the Pacific coast, where the Bureau’s 
operations are rapidly becoming more important and extensive. 
This vessel, to cost approximately $225,000, is required in order to 
properly carry out the duties imposed by law. 

The successful condition and outcome of the Bureau’s work in its 
various fields and phases may be attributed largely to the faithful 
and efficient service rendered by the administrative and technical 
employees in Washington, at stations, on vessels, and in the field. 
In commending to the Secretary the chiefs and subordinates for their 
loyal support and cooperation, the Commissioner renews this fre- 
quently repeated recommendation: That the salaries paid throughout 
the Bureau be readjusted, to the end that present inconsistencies 
and injustices may be corrected, and that every employee may 
receive the compensation demanded by changed economic conditions 
and merited by individual capacity and responsibility. 

Respectfully, 
Gro. M. Bowers, 


Commissioner. 
To Hon. CHarLes NAGEL, 


Secretary of Commerce and Labor. 
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THE DISTRIBUTION OF FISH AND FISH EGGS DURING THE 
FISCAL YEAR 1912." 


CHARACTER OF THE WORK. 


More than 95 per cent of the output of the fish-cultural stations 
consists of important commercial species, notably the salmons, shad, 
whitefish, pike perch, yellow perch, white perch, lake trout, cod, 
pollock, flatfish, and lobsters. These are hatched in lots of many 
millions annually and planted by the Bureau, the fresh-water species 
principally in the large coastal streams and in the Great Lakes, the 
marine species upon the inshore fishing grounds of the Atlantic. 

The cultivation of the fishes of the interior waters, generally classed 
as game fishes, although a comparatively small factor in the total 
output, is a very important feature of the Bureau’s work, supplying as 
it does various kinds of young fish for public streams, lakes and ponds, 
fishing preserves, private ponds, private streams, etc., in all parts 
of the United States. Among the fishes most extensively produced for 
these purposes are several species of trout, the grayling, the basses, 
crappie, bream, and catfish; various others also are handled. The 
trouts are artificially hatched from eggs taken from both wild and 
domesticated stock; the basses, catfish, and others are derived from 
mature fish held in ponds for breeding purposes, or (except the small- 
mouth black bass) they are rescued from the overflows of the Missis- 
sippi and Illinois Rivers. Collections from the latter sources include 
also pike and pickerel, which are not distributed to applicants but are 
returned immediately to the main streams. 


METHOD OF DISTRIBUTION. 


The first consideration in the Bureau’s distribution of fishes is to 
make ample return to the waters from which eggs or fish have been 
collected. The remainder of the product is consigned to suitable 
public or private waters upon application indorsed by a United 
States Senator or Representative, the Bureau furnishing to persons 
interested an application blank for this purpose. The blank calls 


cluded in the report for 1912, however, will be found a summary of the distribution and tables of fish and 
eggs furnished to State fish commissions and to applicants in foreign countries during that year. 
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for a description of the waters to be stocked, and by this information 
is determined the species of fish that is suitable and the number that 
may be allotted to the water area in question. Certain predaceous 
species, such as the basses and perches, are not furnished for waters 
inhabited by trout or other valuable fishes to which they would be 
destructive. Nor, of course, are species like trout and salmon fur- 
nished for waters already stocked with fish that would prey upon them. 
The fish are carried to their destination in railroad cars equipped 
for the purpose, or by messengers who accompany the shipments in 
baggage cars, and are delivered to the applicant free of charge, at 
the railroad station nearest the point of deposit. The applicant is 
advised by telegraph when the shipment will arrive, and is expected 
to make due provision for care of the fish until planted. Definite 
instructions in this respect are furnished at the time of shipment. 
During the past fiscal year (July 1, 1911, to June 30, 1912) the 
Bureau received 9,446 applications for fish, and a very large per cent 
of them were for the basses, crappies, sunfishes, and catfishes, for 
stocking artificial ponds on farms. The demand for such fish has for 
some time been greater than could be met with available resources. 


SIZE OF FISH WHEN DISTRIBUTED. 


Fishes are distributed at various stages of development, according 
to the species, the numbers in the hatcheries, and the facilities for 
rearing. The commercial fishes—such as the shad, whitefish, lake 
trout, pike perch, cod, etc., hatched in lots of many millions—are 
necessarily planted as fry shortly after hatching. Atlantic salmon, 
fandlocked salmon, and various species of trout are reared, in such 
numbers as the hatchery facilities permit, to fingerlings from 1 to 6 
inches in length; the remainder are distributed as fry.% 

The basses, bream, and other sunfishes are distributed from some 
three weeks after they are hatched until they are several months of 
age. When the last lots are shipped the basses usually range from 
4 to 6 inches and the sunfishes from 2 to 4 inches in length. The 
numerous fishes collected in overflow lands—basses, crappie, sun- 
fishes, catfishes, yellow perch, and others—are 2 to 6 inches in length 
when taken and distributed. 

Eggs are distributed only to State hatcheries and, occasionally, 
to applicants who have hatchery facilities. 


a The varying usage in the classification of young fish as to size has caused such confusion and difficulty 
that the Bureau has adopted uniform definitions, as follows: 

Fry=fish up to the time the yolk sac is absorbed and feeding begins. 

Advanced fry=fish from the end of the fry period until they have reached a length of 1 inch. 

Fingerlings=fish between the length of 1 inch and the yearling stage, the various sizes to be designated 
as follows: No. 1,a fish 1 inchin length and up to 2 inches; no. 2, a fish 2 inches in length and up to 3 inches; 
no. 3, a fish 3 inches in length and up to 4 inches, ete. 

Ycarlings=fish that are 1 year old, but less than 2 years old from the date of hatching; these may be 
designated no, 1, no, 2, no. 3, etc., after the plan prescribed for fingerlings. 
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SIZE OF ALLOTMENTS. 


The Bureau does not attempt to furnish to any one applicant 
more than a brood stock of fish for a given private pond or stream, 
it being expected that these will be protected until they have had 
time to reproduce. The number of fish in an allotment is, however, 
a variable quantity, depending upon the species and the age at 
which distributed. Brook trout, which are distributed both as fry 
and fingerlings, are allotted in much larger numbers as fry than as 
fingerlings 3 or 4 inches long. Pike perch, which, owing to their 
excessive cannibalism, can not be reared and are consequently dis- 
tributed as fry, may be supplied in lots of half a million, where an 
equal water area would receive only 200 or 300 young bass from 2 to 
5 inches long. These latter larger fish have a much better chance of 
reaching maturity than have the fry, and the actual value for stocking 
purposes of a few hundred fingerling bass may therefore equal many 
thousand times this number of pike perch fry. 


SPECIES CULTIVATED. 


The species handled by the Bureau in 1911 and 1912 numbered 
some 50 fishes and the lobster. Of these, the following were arti- 
ficially propagated: 

THE CATFISHES (SILURID): 
Horned pout, bullhead, yellow cat (Ameiurus nebulosus). 
Marbled cat (Ameiurus nebulosus marmoratus). 
THE SUCKERS AND BUFPALO-FISHES (CATOSTOMID2): 
Small-mouth buffalo-fish (Zctiobus bubalus). 
Common buffalo-fish (Zctiobus cyprinella). 
Black buffalo-fish (Zctiobus urus). 
THE SHADS AND HERRINGS (CLUPEID#): 
Shad (Alosa sapidissima). 
THE SALMONS, TROUTS, WHITEFISHES, ETC. (SALMONID.): 
Common whitefish (Coregonus albus and C. clupeaformis). 
Lake herring, cisco (Leucichthys artedi). 
Chinook salmon, king salmon, quinnat salmon (Oncorhynchus tschawytscha). 
Silver salmon, coho (Oncorhynchus kisutch). 
Blueback salmon, redfish, sockeye (Onchorhynchus nerka). 
Humpback salmon (Oncorhynchus gorbuscha). 
Dog salmon (Oncorhynchus keta). 
Steelhead trout, hardhead (Salmo gairdneri). 
Rainbow trout (Salmo irideus). 
Atlantic salmon (Salmo salar). 
Landlocked salmon (Salmo sebago). 
Blackspotted trouts: Yellowstone Lake trout or cutthroat trout (Salmo lewisi); 
Tahoe trout (Salmo henshaw?). 
Scotch sea trout (Salmo trutta). Introduced species. 
Loch Leven trout (Salmo trutta levenensis). Introduced species, propagated in 
limited numbers for observation. 
Lake trout, Mackinaw trout, longe, togue (Cristivomer namaycush). 
Brook trout, speckled trout (Salvelinus fontinalis). 
Sunapee trout (Salvelinus aureolus). 
4789°—14—_¢ 
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THE GRAYLINGS (THYMALLID2): 
Montana grayling (Thymallus montanus). 
THE SMELTS (ARGENTINIDA): 
American smelt (Osmerus mordaz). 
THE BASSES, SUNFISHES, AND CRAPPIES (CENTRARCHID#): 
Crappie (Pomowis annularis). 
Strawberry bass, calico bass (Pomowis sparoides). 
Rock bass, red-eye, goggle-eye (Ambloplites rupestris). 
Warmouth, goggle-eye (Chxnobrytius gulosus). 
Small-mouth black bass ( Micropterus dolomieu). 
Large-mouth black bass ( Micropterus salmoides). 
Bluegill bream, bluegill sunfish (Lepomis pallidus). 
Other sunfishes, chiefly Hupomotis gibbosus. 
THE PERCHES (PERCIDA): 
Pike perch, wall-eyed pike, yellow pike, blue pike (Stizostedion vitrewm). 
Yellow perch, ring perch (Perca flavescens). 
THE SEA BASSES (SERRANIDA): 
Striped bass, rockfish (Roccus lineatus). 
White perch ( Morone americana). 
THE PORGIES (SPARID2): 
Porgy (Stenotomus chrysops). 
THE cops (GADID&): 
Cod (Gadus callarias). 
Haddock ( Melanogrammus exglefinus). 
Pollock (Pollachius virens). 
THE FLOUNDERS (PLEURONECTID): 
Winter flounder, American flatfish (Pseudopleuronectes americanus). 
CRUSTACEANS: 
American lobster (Homarus americanus). 


After the annual seasons of high water in the Mississippi basin, 
great numbers of young fish are left in sloughs and pools when the 
waters have receded, and would eventually die by the drying up of 
these shallow places in summer or freezing in winter. Large collec- 
tions are made from such sources, for return to the original stream 
and, of the most abundant species, also to supplement the hatchery 
stock for distribution. The fishes so collected in 1912 were as follows: 


THE CATFISHES (SILURID): 
Spotted cat, blue cat, channel cat (Ictalurus punctatus). Only limited numbers 
obtainable. 
Horned pout, bullhead, yellow cat (Ameiurus nebulosus). 
THE SUCKERS AND BUFFALO-FISHES (CATOSTOMIDA): 
Small-mouth buffalo-fish (Ictiobus bubalus). 
Common buffalo-fish (Jctiobus cyprinella). 
Black buffalo-fish (Ictiobus urus). 
THE MINNOWS AND CARPS (CYPRINID22): 
Carp (Cyprinus carpio). Distributed in rare instances, for waters unsuited to 
other species. 
THE PIKES AND PICKERELS (EsociD2): 
Pike (sox lucius). Restored to the streams; not distributed. 
Pickerel (Esox reticulatus). Restored to-the streams; not distributed. 
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THE BASSES, SUNFISHES, AND CRAPPIES (CENTRARCHID): 
Crappie (Pomovis annularis). 
Rock bass, red-eye, goggle-eye (Ambloplites rupestris). 
Warmouth, goggle-eye (Chxnobryttus gulosus). 
Large-mouth black bass ( Micropterus salmoides). 
Small-mouth black bass ( Micropterus dolomieu). 
Bluegill bream, bluegill sunfish (Lepomis pallidus). 
Other sunfishes, chiefly Zupomotis gibbosus. 

THE PERCHES (PERCID2): 
Yellow perch, ring perch (Perca flavescens). 

THE CROAKERS (SCLENID#): 
Fresh-water drum, sheepshead, gaspergou (A plodinotus grunniens). Only limited 

numbers obtainable; not distributed. 

THE SEA BASSES (SERRANID): 
White bass (Roccus chrysops). 
Yellow bass ( Morone interrupta). 

THE SMELTS (ARGENTINID): 
American smelt (Osmerus mordaz). 


Certain introduced species are propagated to a limited extent, as 
follows: 
THE MINNOWS AND CARPS (CYPRINID2): 
Goldfish (Carassius auratus). Propagated for ornamental purposes; not dis- 
tributed. 


Ide (Leuciscus idus), Cultivated variety, golden ide. Propagated for ornamental 
purposes; not distributed. 


SUMMARIZED STATEMENTS OF DISTRIBUTION. 


The following tables summarize the number of eggs and fish actually 
distributed during the fiscal years 1911 and 1912, or in other words, 
the output of the hatcheries with all losses in transportation deducted. 


Summary By SPECIES OF THE DISTRIBUTION oF FIisH AND Fish Eces Durine THE 
FiscaL YEARS 1911 anp 1912. 


FISCAL YEAR 1911. 


Fingerlings, 
Species. Eggs. Fry. yearlings, and Total. 
adults. 
PRONE Re RS. eho. reese saad sonch soos ela uascedaceweeks © 358, 540 358, 540 
INI eee. foe occs see: ol Peeters a eee ae NS ote cis emer cls 1, 425 1, 425 
Buffalo-fish ee ee ite gcded edie cutee 1, 200,000 233, 514 1, 433,514 
Rte te Neo a ll AP Ra os ee $1; 521 G00 i isssae eee a daee 91,521,000 
Wihitedsh-.-.-.-..:...-.. ‘ 61,010,000 | 301,563,750 |........-.....-- 362, 573, 750 
TaBpeuering.- 25... .: Dee ere ee 4,600; 000) |esg23cccere cose. 4, 600, 000 
Silver salmon............ x 2,391, 900 6,216) 008s. fou teslaens. 8, 607, 996 
Chinook salmon....-. Se 4 87,314, 514 16, 739, 804 322, 360 54, 376, 678 
Blueback salmon. . . . A‘ 1, 500, 000 1005490000) |e rome see 101, 990, 900 
PROTHE BME SALMON C58 y 5 oo BSc oa eos a oatle aee ed a ABD ADO) ano dewe tease o> 460, 150 
REFORMS RTATIS ES Se OP ey 594 9 is on ot eee eine Meee 60000 SSeS ee ae. 69, 000 
Steelhead trout Me 660, 000 3,870, 794 63, 875 4,594, 669 
Rainbow trout......... ot 1, 202, 100 915, 660 1, 881, 553 3,999, 313 
Atlantic salmon........ BAe eat RMMMB ERIE Cr Rely Sexes ced 2, 854, 084 23, 000 2,877, 084 
Landlocked salmon....-. we 331, 000 234, 221 177, 683 742,904 
Blackspotted trout. ....-- me 1, 496, 000 420, 026 3, 107, 500 5, 023, 526 
Loch Leven trout .......... aft Een, iin Lee adel mae ke ee ae 68, 125 68, 125 
ER OHUMGTLG eel i\ iam oe outa S ys 6, 587, 500 18, 801, 950 1,931, 500 27,320, 950 


UALOGMAUOU Gta sch amen eae = Ss oe an ae 455, 500 6, 793, 545 5, 341, 607 12, 590, 652 
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SUMMARY BY SPECIES OF THE DISTRIBUTION OF FisH AND Fisu Eaas Durine THE 
FiscaL YEARS 1911 anp 1912—Continued. 


FISCAL YEAR 1911—Continued. 


Fingerlings, 
Species. Eggs. Fry. yearlings, and Total. 
adults. 
UWA PeOreLowllseete aac see oe eee 10,000 79, 685 10 89, 695 
Gra yilinip eae ray soe eee ce cence 155, 000 13425) G70) te aie a eae eee 1,997, 670 
Crappieiandistrawberbys Dasseessc55- | sseme sear oa te Ae eso eee see ae 147, 269 147, 269 
HERO GAD ASS ere acre persia esters er secretes rene [a eee Se car ral so aes ea $2,941 82, 941 
AWiATINIOUTH ASS os ete ee es ae ee | Nee I ae eye bse, aoe 200 200 
Small-mouith black bass) s aces) ace Saeeeeaeeeace ee 614, 000 102, 537 716, 537 
Marge-mouti Dlack Wasss ue esses se eles see eee ees eee 8, 000 497, 592 505, 592 
SlHnhishi (bream) a. see see oe eee eee Josceepeane-sesss|-consesopeorecas 470, 667 70, 667 
Rikewperchicd oes ee ws ee eee 424, 000, 000 218; 080} 0008] Se one -reeeere 702,030, 000 
WellowAapenchis sia sealer se Pace ue 6, 200, 000 434, 691, 150 11,116 440, 902, 266 
Strpedibass si... seie Sey eee ecules ee ele a ti 318! 000u Gere seeeoc eee 1,318,000 
iWihifesperchis cen sacs ose ce eee aes | 15, 000, 000 AZT AT OOO) | 2-221 a= eee 442,177, 5C0 
AV OLLO WH ASS ae oa mceseee ne os chats See ae ys | emiaree ore Os ayees ea eae eee ae etd 2,451 2,45] 
568,(000)|s-seeszoceeoeees 568, 000 
LOSS OOOL| eee sere care 179, 311,000 
14230 \000h| Sse sce ace eet 114, 230, 000 
195139 O00) soe ae eo ctae iee 19, 139,000 
S88 76350000 |=eceane ee eeeeae 888, 763, 000 
170, 631, 600 lepyil 170, 632, 571 
Mo anette ee acto ee ne 558, 313,514 | 3,078, 153,985 14, 827, 036 3, 646, 294, 535 
FISCAL YEAR 1912. 
Cathshis-cyser aces ce ooicicia eens bee oe athe wisn saree ouselsalieee ces oes wee 208, 381 208, 381 
WALD emmrsteoee ke etre asia Se canines Soa saa cena eigte See eI SAI et seteeere apie 424, 402 424, 402 
Puflalo-fishics se sek eat ne se see somes ein Se | nicse tase aaietee 775, 000 175, 229 900, 229 
Adee ease c hae sacar beacon cece eae 2, 623, 000 W725 975 000; |b ocean ceeeeeeece 175, 598, 000 
WinitehShitee eee atin holt Ol serae syaice eas 9, 562, 500 125; G15 3000K| oes ee ecineeeiae _ 135, 177, 500 
ake erring: 22a o yes see a Ne aoe he Sl el NG 0705 O00 Pesan a see ere 16, 070, 000 
DllVer Salmons. se aot een eee oe 2,000 12, 955, 824 39, 875 12, 997, 699 
Chinookjsalmontss sso essere ee ene eee 28, 697, 550 31, 040, 893 1, 496, 260 61, 234, 703 
Blueback:salmonts- cc. 5 scee cee eee oe ee 2,000, 000 80, 765, 573 10, 656, 700 93, 422, 273 
Euimpback salmon: sees ese seems heen eee eee 6,716, 325 1, 679, 300 8,395, 625 
Dog isalrmonct esis s cee ee ee Poel ences om nena 25495; 000) a2 sate cecoe see 2, 495, 000 
Steelhead (rout! see oe nec eases 808, 000 4, 288, 415 404, 190 5, 500, 605 
RVaINHOWNLLOUL. sete ee en et eee one 1, 208, 179 660, 935 2, 265, 612 4, 134,726 
Atlanb CSAlMOn seh rice cae oe ae mee: eee ine eames 1, 841, 221 22,711 1, 863, 932 
WMandlockedisalmon. 925-26 2222 see 196, 000 297, 298 79, 152 572, 459 
Blackspotted troutes ences seme ee eee 6, 389, 631 1, 578, 000 6, 285, 820 14, 258, 451 
Loch Leven trout.........- xe ea eR RAS et et SDs Ha | eau See eee 66, 300 66, 300 
Wakerirouteces-e caccicctns ee oeae Sees 3, 650, 000 21, 547,700 1,950, 660 27, 148, 360 
IBLOOKLUMOU ae See eer oe een eas eee ereee 613, 100 4, 873, 694 5,316,919 10, 803, 713 
DUCA DEOTELOU Lae else ot sae eet es Briel ee eee ee 249 753. Sao ee acne eee 249,753 
SCOLEDISCRETOUL Hee ce ome acct areal oe aroma eral | eee a ie oe oe 10, 572 10, 572 
Gra ylirl oer syne ea sack ea ae mae cee AOR, UY Ra sneGeoaseddnad |soerdoocreacacnos 200, 000 
Crappiefand! straw berry) assem. sees olsen ee ae tee lone coneceebeecee 117, 303 117, 303 
FOC RaW ISS see obit aerate Come keen a got ue iro Iisa Ate Te Leroy | eae Rate ee 65, 642 65, 642 
WIATINOUTHIDAsss hatte eee eat cn eral eee eee Lae etal cha ome ene eee 2,971 2,971 
Sinallemouth blackibassees ss em eee a anemones 454, 500 107,099 561, 599 
Iaree-mouthyplackihasses snes atagae irs ml seas sae een 18, 100 485, 993 504, 093 
AUTH (bream) seatep epi s eae ce peel ens ee Nee Semel mee em eral ea 228, 300 228,300 
Bike perches. cece oe ners kanes 122, 500, 000 2085950? 000) [Pecenaniseenseeee 331, 450, 000 
UC yess erica ciate ee eee ne Oe conan eel Ra OR Te ee enn ane enn ae em ead 4, 420 4, 420 
Wellowaperchis=2 son sca eeu See yee 8, 500, 000 474, 284, 595 5,920 482,790, 515 
SiimmpediWasseee- Sheed 2 hie tans ks Se allay Pa ene ee 05500, 000) hla. ctecseseee cee 5, 356, 000 
A\INVAl aI YS} of =) 6) ol epee ap a a eee 15,000, 000 452, 900, 000 670 467,900, 670 
rSHag1e) hae ee eee eta am See Sa D'S! Bt 27, 650, 000 9, 575, 000 100, 650 37,325, 650 
Witte sb asseeu Se ois soiree Sk oS AIS er Wa Cet A ene) ae oe iB 1,500 
TRV Rete e1y ASHLEY Oo bib 0 oo ta re ee aye a = SEE Fe Sel a ee eee 11,720 11,720 
COMERS Aone nee oo: Ua deck Mee ae wel eet enor aan oa 2373123 O00H ace sarcansieesewes 237, 123,000 
ROMOGKS sh. oes otis seeds are oe ao a erpoea line eee elec e 290° 3707000) saceaaneninseene 290, 370, 000 
VE eka Ks (ayesha eee SR ie Dip Ge ES Be gee | MR ee eS ae PE RIGS AU Uy erence soar 4ene 95, 153, 000 
IME nals oS See ees retin 5 ee aire ee Rea Me Ue Rae! 9655449 *QO0!)||-25 see islon cee rene 965, 449, 000 
TOD SHOT ses eeie eee eee oe cco RSE | ae ese DOU 7285000 Fes es ease ee 201, 728,000 
Mo tele ae See Ns aed 5a cl 229,599,960 | 3, 426, 106, 826 32,214,971 | 3, 687,921, 057 
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ALLOTMENTS oF FisH AND Ea@s To STATE F'IsH COMMISSIONS FOR THE Fiscal YEARS 
1911 AND 1912. 


1911 1912 


State and species. wouger Finger 

ings, in 
Eggs. Fry yemitnes 

adults. adults. 


California: 
hingok: salmon! 52:5.75--7 Ws. 6.25 ODS NOMEN Ss ce cckinaiolmeisitone aca. 20 b20, bbON nc anaes eels 
SPTSUGHETI Sate Set teres sea ce vat se eioal| dane namemibat Hearse aainis ne seie 60; 000) | 225 <neeeee eee 
PIEVOUSAIMOIN A. yom cares eiciae sca e DOO) jet ere aiatm Sl anes o wio,0.0-<is |albgiciate <n:cleeinl|'s w/o atte ses Se Oe soe 

Colorado: 
Blackspotted trout ZOQKOOO He cemwde sas] hee os aie el ala a oleae | Se reel | a en 
PEROO RU GNOWMG we occ coe donk Sek 255000) tise sieceteers ene nee 
TUE Det tacoma n cca acne catiara alas 25), 000!) sacs jasmin =e eee 
Rainbow trout 

Connecticut: 
SRO RS ROU Sociale ate are Se a cisco. el ene o's eiaretors [eeeietae Seaver eaiasisleys 25; 000! ha oacamecel ess eee 
LED 022) 5 OL men, ee ao 2; VOOSO000 es. cat owe |b ~ ot eee 25|000;'000) | 2. na ce on eoemece ee © 
White perch 2 3.262 2245-20. Bee 15S O00KO00N Se Sass ser ole ee ae oe TS O00 S000 nae aes e  oe 
riled even esse 8 no oat ei asewe By 2003 000) 252 ae. <cleassace nas 000; 000" ee meee lemeee a= 


Tdaho: 
SAAIE DO WalkO Uli 24.2 Ar a See ee Se oil beitentc Seine sles eiaress «| ate Soins, Ante 76,500) I=... sevens saleeatoce cee 
Tllinois: 
ITO PORCH) 2 2 <sickasis 366 cee secs SOLON) bes = ecm |degebecot | neosssesore|Geeecoce Jol easeesnece 
Lake zouk Rar eS Shee ao a eait = IBOLT UN eB Son Sci Bee ahocss Ponsa nanbaa ness snc en~ es ee 
REPEC es ee ea sy nso clee tensa de nlne tee deeaeascace 40) Ee costeen ajc. | eee ee ee 
Sunfish near) Sete seeenne = aa) sone ote setor eee ccs DOO) |lbce anemones eet rata eco ee 
ICN GWANEIG He cafe hacemos acelin eS feet oe ois |ee mates aa DOs tats stoye-t etaroral ete erect 
Maine: 
ESOL OG eee eae aa aia ce sloaseseaesee=| bese casas -pedancinace LCOS OOO! |e ea eee 
Landlocked salmon............... 2005000) Be So Ale sere eter TO; 000) scl ecercenre| eee wee 
Massachusetts: 
Chinook salmon TON OOD Pee erate celal eters steel Serene 10, 000 
WY yDERChS somiea.c aces one Secale be coisisewte ne ERCOO} OOO 1 Safe ee = cel erenictete pesceel| ee et ee aR re 
Michigan: 
ERE NOW bap feet eo in ae Seino 490005 000! |. ease sees Sasccose 3000,an0 Peete na ade eae 
5 


OTTER Ses epee 4 one aban Eee De eee 90/400, 000.122. Saat aoc 


Steelhead trout................... HOOPOOO' IE eee Es. 28s A00000/Iise core ee oe 
Missouri: 


LEGG) 0) 1 a ee ee ea 3, 000; 1 0t BEeee Nee] Seeeaera ae 15, 000; C0 UO beer: | Sern gate 
WOT ON 77a el Oe ia ie ds a | enon!) aes en esc ieee ee = 2; 500, O00l See se2- a) Pee ceee 
Graylings os... 5: Soe See eae POAC 00) BREE Red Bepecmpa sy CHa eet GaSen [oe esit Serene 
Montana: 
MACKS POULed trol tsaqe ees hs 8 | Ss Rees |S coe reece Paes eee 1 Ass OOOM became toner eee 
WUT GH She Pace SS a eos Mocs BOO SOOO syne eee. | sees Ss Shane ite oaee| SSE Nt a a te 
Nebraska’ 


Nevada: 
Blackspotted trout................ Do GU) berace aa parse ae aL AUR fi Wd ae Se oe a 16 a re 
ISRO RRITOUL ee re ore ee 755, OODR|Ssavsen sce oe cian 5SO0O0 We aee eee 
BPO WuthOUbee ono. 6 sashes ones D5 0000 | ety 20-te| ans etee 14369) lee See 

New Hampshire: 
Chinook salmon: «222022. .520-2+- BO, OCO MR eet oles ak ees 25 O00 8 eens ace E Ae epee 

New Jersey: 

(ME Te eC ae etn ys ee eet i Cae ma RES 

New York: 

Bingkanetted touts. 2221252505. le ieee ss 
TARO ALOU Gees oS > as ot te 100, 000 

North Dakota: 

Steelhead trout. ==: 2-..c. ses 45662 200, C00 
BUOY ENGL eee ee | Rare 19, 500, 000 
ian Blackspotted BROWS ence eas 50, 000 


Pike DGLCH eae ote acacia eto ea sete 187, 775, 000 
Oregon: 

Blackspotted trout-....)-2-2.-..- 273, 000 

Blueback salmon...) :~.:-2:-....... 1, 500, C00 

LOO ke ONO Geren eee an ataloete tet aoe |sc ota eee AS eee s(cea nese see 
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ALLOTMENTS OF FISH AND EGGs To STATE F1isH COMMISSIONS FOR THE FISCAL YEARS 
1911 anp 1912—Continued. 


1911 1912 
State and species. weet, Finger- 
ings, lings, 
Eggs. Fry. yearlings, Eggs. Fry. Seanad 
adults. adults. 
Pennsylvania: 
IVALR GIRO hae tinmcnadae son Be SHS HHGe Be teroesacad Mon seeioenel bodneecicce 100000: |) 2 =e eee eee 
Wihitetishss {332 sas Seater Lh eae ee 44; 000;,000' Pi sn822 eee oc 2.22] os sense Pee eee eee 
Pikeyperchizsss2 5: cece wae ane 151; 725; 000" | sos eee Sek de She 2S eee Ae | bee ee eee eee 
Silversalmomoeesseeec sss eeeee 100;'000' | -eciea eine -Sctes ceive] é ocl- mee ee > Gees eee | See ene 
Rhode Island: 
Landlocked salmon.............-- 20; 000 "|22 2.222225) ce esk se e.2 |e 1s. k eee ee 
Utah: 
Wakerroute see be ye eo tene oe mareioae nee eee we lee ele Berra eee 50; 000). 25.2.8 |Soeee eee 
Rainbow troultee-. =e sss. sete ee 100; '000)| saan. 2 Soe eooee ec). sci heck oe eee 
Steelhead itroute-sosceses. senses 50) O00"|Es accede 223 rges tos aca Aes |e 
Vermont: 
Chinoolesalmoniaeesee seas see eae 50;0003|-S222-eee5 750 100;'000) ||: 52.52 522) eee 
Silverisalmones ise ec eee seas sa [ee seeeseece 5, 800 |soce ces ce) eee dao ell eee ee ee 
Make thOWte ec ak Leia ees 1LOOFO00 2 a2-. tee Selects eee 100,000 |= = 52 = Sap | Pee see 
mandlocked'salmonesa-s] ssceeosss 20; 000" sae 3 os esas cee eas 15,000). iss 5232 ce |Saeeeeee 
Brooke (rOUbe sa. 61 tec Soe came s ce eal saeeeeee race Leeds waliee geen) Mal I-08 eo a 300 
Steelhead trout sein... 2c8 sede ae |e ease ce | nacine tee | menearencine 58, 000"): 2. oie eee 
Washington: 
IBTOOKitOUGs seas ooo mis B een ace Se See Sal ees eee ee slemiaads aaeer 50,000): <... foes |e 
Van DOW aGrollGse: deen ose se | See eeene S fe eee see ee | Caeean mse 100, 000 |):..: - -!ss--|sseeee eee 
Wisconsin: 
WII tefSh ssp -8) <a ates lone ee 4 O00XO00) y2e.-e soe ss [sce se seco 5,000; 000) |. 2222-2225 lee eee 
\ MaKe TOUt ems seade woe tank Sees eee 2:000;,000!|) 5. ss2202) 5089: 2ea2| se 0s92-: Sener eee 
MUMelACR Gli blie ojacacososecescabal roop>sedotual boctaccecs| PASASooctc 100;,000) |)-<2 22 -- eee eee 
Wyoming: 
Blackspotteditrout:-.--+------4-- AAS O00! | ieee ec |aceeincee 2;'000; 000 |-.-2¢ === Sees 
VAI OWALLOUE =< )o2 et aici lnieee i e- 50, 000 AS O00 r | Seeiez scree 138, 500" | 2-2 22 30S 
StectheaGtroultes eee eee eae se 50D) sl tence Mronmacimine 100,000 || oe) 253022 | See 
Graylinges pte sere tessa ome 50}000'|.S224-e2eltss cae. so] aks ctrcsine te eee eee eee 
Make troutasssseaccee nee ae see DONOOOA Sees socal 50; 000) | "25 eee eee 
j IBTOOKAUTOUb aa eyt ee eee reat pecie| el aaa lNeatsemeeiaa| Gomera aes 150;.000! | 22 22ers 
j Motali pinto ian cece ee ae nae 550, 470, 414 |1, 029, 800 1,060 |206, 734,550 |3, 100, 000 16, 300 


SHIPMENTS OF FisH AND Eacs To FOREIGN COUNTRIES DURING THE FISCAL YEARS 


1911 anp 1912. 


Country and species. 


Austria: 

Rainbow trout 
Brazil: 

Small-mouth black bass 
Canada: 

Rilke perches eae sceee snc eneeie omen cancer 
Cuba: 

Rainbow trout 
France: 

Rainbow trout 
Germany: 

Rainbow trout 
Japan: 

Brook trout 

RaINDOWsITOUL am oe cco emma toners cmacee ae 
Portugal: 

Rainbow trout 


1911 1912 
Eggs. Fry. ee Eggs pias 
NSPE DOSE eeraan sctosearine 100; 000"|222eeeeeee 
Gh: BAS GON Sein tate 1,000 |. 24 ee eee 
aoe teh 6,000; 000.1: ....sck.¢/c.2 er 
BEE esse Saoaceasenoe 10500) S see cee eee 
sat og Sees ERR Sas |Aeeeoenee 25;'000) | a eetemrersrate 
50; 000: | 2. Sa eo a tn ee 50, 006" 222 aeeee 
Bs RP lB eae pare |b eae 20,000 [Sates eee 
Ue O31 Pe) ere (ae 90; 000) |=eaaeeeas 
3G; O00 nc cc vdeo u|ta eee 50; 000"). = ee 
alee fs See ellen nga ces ec ome oe ome nero eee 200 
86,000 | 6,000, 000 2,050 | 335,000 200 


ns 2 i el 
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DETAILS OF OUTPUT FOR 1o12. 


Notwithstanding the severe handicap placed upon the Bureau’s 
work by abnormally unseasonable weather during the spawning 
period of many important species, the egg collections were 225,000,000 
in excess of those of the previous year, and the output in round num- 
bers exceeded that of 1911 by 41,000,000 fish and eggs. The species 
produced in larger numbers in 1912 included the cod, lobster, flatfish, 
pollock, haddock, shad, cisco, the silver, chinook and humpback sal- 
mons, steelhead, rambow, Sunapee, and blackspotted trout, white 
perch, yellow perch, striped bass, warmouth bass, white bass, fresh- 
water drum, and smelt. 

The following table shows the work of the different stations in 1912 
the period of operation, and the eggs and fish delivered by each 
station for distribution. It will be noted that transfers of eggs and 
fish from station to station are frequent, serving economy and 
convenience in transportation where the shipment consists of eggs, 
and giving advantageous distributing centers in the case of young fish. 


STATIONS OPERATED AND THE OuTPUT OF EACH FOR THE YEAR 1912. 


Output. 
Station and period of : 
peeetion : Species. Fingerlings,| Total. 
Eggs. Fry. yearlings, 
and adults. 
Afognak, Alaska: 
WTO VCArS. ...225----- Blueback'salmon. <2 :|¢2-22s2.2s6% 7,738,000 | 10,656, 700 18,394, 700 
Humphacksalmon.~-=.|22:.222:-0-- 4,150,000 | 1,679,300 5,829, 300 
Baird, Cal.:@ 
Entire year......--.----- LAME fe TI) ie So te soot eo Soon teted lb oobsosooges: 47,000 47,000 
Chinook salmon.....-. 60,000 Us245, 020) | Recaeeees 7,303, 325 
NAINPOWetLOUUsees sical oe ae = OSE eee ese aes 10, 080 
Battle Creek, Cal.: 
Wee Jane cscs Chinook salmon....... UU OROS OCW) 9 Bevere ieree ere ents | ees are eee 11, 090, 000 
Hornbrook, Cal.:¢ 3 
Apr —Uunel=. 21... Rainbow trout.......- 650, 610 ANG (4001) = css = 3e cee 1, 057, 065 
Mill Creek, Cal.:@ 
ie eee Chinook salmon. ...... Chee (BGs Ener eastas aca PBaoSaeenere 9,547,550 
Sparks, Nev.: 
Ate Ai een e eres =. oe Black spotted trout... . NPT AO SS eee se eias alsee eee oan 171,631 
Rainbow trout......-.. LE pital bE ae oe eDOeeee DeceaaEceooe 14, 369 
Baker Lake, Wash.: 
HLITE VOAT! oe ons ins © Blueback: salmon: -2s..|2.0--..2..--- EMC PALGY BSW ee eee SRA 4, 692,573 
Chinook: salmon. :-..:|'2..2<2. 22.2 GO, O00. eae shee 6, 500 
Humpback.salmon:: =:|2.<..220222. AZO fare ee 1, 425 
AUVENSAlIMNOD so seasss-| co sees saeco: LOCO pots | aoace a2 oe see 1,670, 974 
Birdsview, Wash.:4@ 
Wautire year. —-...-.--..: Ghinook salmon®=: =-22)2:22-..c.<-- UST OOO Esco. fascee 181, 000 
Humpbatk salmon: :=.|o-:ccsceess- DULG DOO cease ae = 1, 116, 500 
Silver salmon......... A BF 103; 000) 222-4 2..6.. 5, 105, 000 
Steelhead trout....... 733, 000 PALWUNG (Ont oem ae eee 2,734, 650 
Duckabush, Wash.: 
Entire year....-..-.... Wor calmoner cmecst oe asneaece cae L800, 000li. coe 6 ccc 1,856,000 
Humpback salmon....|............ 45s O00 ssa seca 945, 000 
Diver SAUINON mrss cent an aes ete BOS 500 sects os ease 504, 500 
Elwha, Wash.:4@ 
BAe os See nee ee 00) a AAC EMEC a See Bera 733 01 UO ee eee 257,000 


a For convenience in handling, transfers were made as follows: 
Baird to Central Station, 20,000 chinook salmon egg§s. 
Hornbrook to Clackamas, 100,000 rainbow trout eggs. 

Mill Creek to Nashua, 100,000 chinook salmon eggs. 

Birdsview to Quilcene, 435,000 humpback salmon eggs and 450,000 silver salmon eggs; to Ducka- 
bush, 492,000 silver salmon eggs; to Central Station, 48,000 silver salmon eggs; to St. Johnsbury, 2,000 
silver salmon eggs and 25,000 steelhead trout eggs; to Duluth, 75,000 steelhe 


25,000 steelhead trout eggs. 


Elwha to Quilcene, 60,000 silver salmon eggs. 


trout eggs; to Bozeman, 
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STaTIONS OPERATED AND THE OuTPUT OF EACH FOR THE YEAR 1912—Continued. 


Output. 
Station and period of c ; 
operation. Species. Fingerlings, Total 
Fry yearlings, 
and adults. 
Baker Lake, Wash.—Con. 
Ilabott, Wash.:@ 
Entire'year...---.---/-!- Chinook /salmonesceees|2ee series 29,128) | F.e 2 oak ee 29, 128 
Humpback salmon....|]...........- 106; 000)|? 2 seeseieer 106, 000 
Silviensalmonieecer acm | peiseeiaceeieie 1 695460) aceceeenene 1,769, 465 
Steelheaditrouteasasastoecee acs 2555665) hace eceee 255, 665 
Quilcene, Wash.: 
Hntirelyear) 52... <-> IDYaye Seley e Aa Sonod||snosoccscsos 689; 000) e= acces 639, 000 
Humpback salmon....|...-.....--- 391 AUN ee otte aes 397, 400 
Silver:salmon@ eis mjscie= |= sees lem ate 1295;,000) |e artaeretes 1,295, 000 
Steelhead trout....... DTAOO0|* ersten ioe 74, 000 
Battery, Md.: 
Avon Maly she 2yssecke a Shad’. cath Soy eee Nes eae ed 10,336; 0007| (23: ict sae 10,336,000 
White perch.........- A52) 900% 000) aan 467, 900, 000 
Bysellowa perc heenecls!erar=r= | telcieieteeierarsi 27051005000) |S ase 270, 100, 000 
Boothbay Harbor, Me.: 
Hntirelyear-</jcc se -ecie- (OO saa dee oe tgarsodlbacosencnocs 6;-2307000| 22 soe eeees 6, 230, 000 
IE INN Stadescosuooada heseceoCoane A90 1695 000) So sa- eet 490, 169, 000 
iad dG@kigeesecccciacce|toeceecteneas TESTOR OU0) | be necseeeee 11,316, 000 
IDWOR Kees scoGodnandded| Maagscoacndc 179577907, 000) |Esta- seem 179, 795, 000 
Bozeman, Mont.: 
MINLITe yealaes saci. soos Black spotted trout. ..|...........- 1, 063, 000 611, 000 1,674,000 
Brook trout. se...<s---1-|aeeencaeseee 14, 000 225, 500 239, 500 
Grayling essere sesso) 20070005 Peace nce se el eee eee 200, 000 
RiainboOwAulOWusmeeneee [ee seceee sees | eee eee 91,500 91,500 
Steelheaditrow tel ere aaa mieectesise | eeisee eee eee 6, 700 6,700 
Yellowstone, Wyo.:4@ 
AE Zr Nib (25 SS Serge Blackspotted trout. <2} 6, 2185 Q00) Soe e s eee steele a lemmas 6, 218, 000 
Bryans Point, Md.:4 
PADI May ener sictsinicienie oi SinekolaseRracsedanoosad bonoacoones> 80) 769) 000522 eoaneceeer 80, 769, 000 
Siellow perch esses eeee | Seen eeeenes 19016799595" | See seeeeee 191, 679, 595 
Cape Vincent, N. Y.: 
Entire year......--...-.. IS TOOK CLOW GE om yaietateinioiai=| aiaiaieitetele dose 9195 000). eeeeeeee 919, 000 
WakeyMerrin ei -icoeiesa| ele slsteielseeis 95000) enemcoscmente 95, 000 
WAN Ob SSasopaboods| boaconHsonde erst cs sotcessoe 2,375, 700 
Landlocked salmon...|............ D¥ O70 See como 5,070 
Pikelperchicsea.= = seit se eae eeleee 1G 700F000) | =o seee eee 16, 700, 000 
Rambowstroube-cacesc|sseecneeesen Os Q008| Ea aeee cree 9,000 
Wihitefish:j. 2 /s-accbiee|testectems ce 1034005000) 22 S522 Sees 10, 400, 000 
Wiellowaperch se secere | eeieee tenes 650, 000 550 650, 550 
Central Station, Washing- 
ton, D. C.:4@ 
HINGIS LY CAL as ce steieaiem at Black basse ee ae -seiicels | eissmisiei sees amen eee 6, 675 . 6, 675 
IBTOOKsLOMG. seem iseteteieis| peice seein sete DAS A00) |e sists epee 24, 400 
Caffisheas. encecwcss-| toe -ncecnese secaceee sues 3,395 3,395 
Chinooksalmon*s in| sescsaceseee |secnen eee eae 16, 000 16, 000 
Crappie crete asa. clea | dolce sci ae sielnemieee eaets 1,962 1, 962 
Pike perch): Sssscee=s=|-e 5 “a 15300! 000i 5. Saakeeeeer 7,300, 000 
Rainbow trout ass 8000) oats eres 8,000 
Rock Dass! .: ews PRs Solepec cesses | Seeeeeeere ae 4,502 4,502 
FSTas (a CES Ie aS BOE NS BeBe NC UES 70050008) eee nen ener 700, 000 
Small) \mowthe blacks|eeiecoseree | see ee eiseeeee 4, 450 4, 450 
bass. 
Smelto ns sak tees ois es [Ses 2s eet ote Reeeme ee eee 100, 650 100, 650 
STUMPS Hora aise fare relapses | fersi= ce olsieteaiors | See eteeetce 22, 165 22, 165 
Wiarmouth: basss.2 25h nce cam clara |oeecieticme cee 2,346 2,346 
Wikaitefish 4 20sec teen aoe a 350/000) |245 52 eee 350, 000 
Wihite perches. ce sserenie cise es elie eae 670 670 
SViellowsperCh: see's lsars| cicnciscieeiclese 3, 900, 000 65 3, 900, 065 
Clackamas, Oreg.: 
RAVING KY CATS sete eietale alone Brook: trout njsi ctsise ce toe slo, seeettare 52 \O00Nle a akeeceene 52,000 
Chinook salmon tee sa| tress sees 2,910, 000 750, 765 3, 660, 765 
Rainbow troutsascecca| sani ene eee 1262000) |i2 cesses 126, 000 
Steelheaditroutcecceclteeceneeeeee TS45 OOO} Seem atcisete 184, 000 
Applegate, Oreg.:@ 
TUEITONVCATs Wie aioe Se. ce Chinook salmon Te SOG Boag sedeocs: 1, 185, 775 
Silver salmon. ...-. E 273005880) ||: scewen sees 2,355, 885 
Steelhicagttirowt oer. <sclac-e = se eet BSS; LODE lence eeneneee 388, 100 


a For convenience in handling, transfers were made as follows: 
Illabott to Birdsview, 203,000 steelhead trout eggs. 
Yellowstone to Bozeman, 3,581,000 blackspotted trout eggs; to Spearfish, 3,040,000 blackspotted trout 
eggs; to Leadville, 5,313,000 blackspotted trout eggs. 
Bryans Point to Central Station, 4,030,000 yellow perch eggs and 838,000 shad eggs. 
Central Station to Nashua, 16,000 chinook salmon fingerlings. 
Applegate to Rogue River, 627,700 steelhead trout eggs. 
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STATIONS OPERATED AND THE OurTput or EAcH FoR THE YEAR 1912—Continued - 


Station and period of 


Gloucester, Mass.:@ 


NUTS Year: ...55.2<-<25¢ 


Eggs. 


Output. 


Fry. 


Fingerlings, 
yearlings, 
and adults. 


6, 280, 100 


353, 500 
685, 000 


95, 400 


4, 463, 000 


35,000 


mandlocked salmon .2|-- see25 5 ooo ac seenee antes oe 
SEOUL SCR UFOMGo- - aloo cae sees clos cece hem ecmele 


operation. Species. 
Clackamas, Oreg.—Con. 
Big White Salmon, 
Wash.: 
Dec—Feb....-..------- Chinook salmon....... 
Cazadero, Oreg.: 
ISG DA C7 ee ease Gecke GOS. Scie cs acekina sis 
Steelhead trout....... 
Fish Lake, Oreg.:@ 
ha ee ee See Rainbow trout.......- 
Little White Salmon, 
Wash.:@ 
MNVLISG VEAP ein. v6 <\- Chinook salmon....... 
Lower Kogue River, 
Oreg.:@ 
AS. el Beers OO cccseceess<ccs- 
Rogue River, Oreg.: 
Entire year............ Black spotted trout. -. 
Chinook salmon......- 
Rainbow trout.......- 
Willamette, Oreg.: Steelhead trout....... 
July—June........2-.-- 3) V2 ¥0 ae oe ee ete 
Cold Springs, Ga.: 
Entire year............-. Black: bass-5.-s-2---== 
Cathshe see soencsees 
Craig Brook, Me.:@ 
Entire year..........--.. Atlantic salmon. ...... 
Brook trout. -.-5-+--== 
‘ot el Penobscot, Me.: 
RY ee ee mcrae ice arse Atlantic salmon....... 
Duluth, Minn.: @ 
Entire year.......-....-- Brook trout.s. 222-5 
hake trowte...2.- 5-5-2. 
Landlocked salmon... 
Pike perchis.2s-c232 -s2 
Steelhead trout....... 
Edenton, N. C.: Whitefish .....-...... 
mire year... -.-<...a. Black bass. 22220-4552 
Weldon, N. C.: Pe a a 
1, Le aie ieee 5 A, Se Striped bass.........- 
Erwin, Tenn.:@ 
Entire year......-:.---- Black pass-eo.-525 002 
Brook trout... .3.<-5-.6 
AND os eens osseewacars 
Catfish: 9.2252. 2c2e0se 
Rainbow trout.......- 
Rock Dass: -. joecsnas 


a For convenience in handling, transfers were made as follows: 
Fish Lake to Rogue River, 104,480 rainbow trout eggs. 
Little White Salmon to Clackamas, 1,100,000 chinook salmon eggs. 
Lower Rogue River to Applegate, 1,158,000 chinook salmon eggs. 
Craig Brook to Upper Penobscot, 1,903,625 Atlantic salmon eggs. 
Duluth to Sault Ste. Marie, 180,000 lake trout eggs; to Bozeman, 50,000 lake trout eggs. 

1,400 carp fingerlings. 
k eggs; 84,674,000 flatfish eggs; 10,686,000 


Erwin to Wytheville, 550 sunfish fingerlings; to Cold Springs 
Gloucester to Woods Hole, 782,000 cod eggs; 14,532,000 polloc 


haddock eggs. 


5,356,000 


73, 210, 000 


weet een wee 


tte twee 


Total 


6, 280, 100 


353, 500 
802, 300 


95, 400 
13, 118,095 


3, 983, 200 


15,000 
4, 455, 365 
95, 134 
925,790 


3,054, 000 
46, 555 


95 


4, 825,000 


7,900 
81, 174,000 


5,356, 000 


10, 450: 
254, 500 
650 

450: 
501, 800 
11,850 
2) 700 


40, 100 
100 


48, 610,000 
273, 210,000 
81,390, 000 
18, 650, 000 
288, 420, 000 
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STATIONS OPERATED AND THE OuTPUT OF EACH FOR THE YEAR 1912—Continued. 


Station and period of 
operation. 


Green Lake, Me.:4 
Entineyears-...2-4-~- 2-- 


Grand Lake Stream, 
Me: @ 
Bntire yearos...a-ni2-<2 


Homer, Minn.:4@ 
Entire year..-......=.--- 


Leadville, Colo.:@ 
HINTING Varese aces eo ce 


Grand Lake Field Sta- 
tion, Colo.: 
SOP tisen see ceca wee eee 
Mammoth Spring, Ark.:@ 
Hntire| years----.-.----- 


Manchester, Iowa:@ 
WMLreyearss -cics>s=<55 


Bellevue, Iowa: 


Species. 


Brooks troutees ee ce oe 


Wake trots ate enec | cme secs seme 


Landlocked salmon ... 


Cathishiers br sem emaces 
Crappile-mscoecceweccee 
Rikomerche eee acne=ere 
Rainbow trout........ 
Sunhishser metre ere eases 


Blackspotted trout.. - 
IBrooksthouteseseceee- 
Landlocked salmon. . . 
Rainbow trout.....-..- 


Blackspotted trout... - 
Blacks Dasse eae sass ee 


Crappie sea Ge cistern 
VOCKIDASS ae seeoeee ee 


Small-mouth black 


DBL Foci estersiorsiecin es 
IPAKOS. Soca bee hose eee 


Sunfish 


IBTOOK Grol tec eme soa 
Bufialofsheess.s- ose... 
Pakertrowt seose aero 
Pikemerchs: s-s--ossce| 
Rainbow trout.......- 
IRIOCESDASS Have ps erewe sine 


Bldek-basstacssaccccee 
Buitalofishesseo. seen 


iWihitebass- = seeee eee 


Yellow perch......... 


Output. 

Eggs. Fry. 
1,000 1, 432, 500 
40, 000 
1,000 113,000 
27, 650, 000 9,575, 000 
Erapee, Fath eae 3,438 
195, 000 171, 454 
Series St 42,000 
Ree aa 4, 850, 000° 

Seek ee me 
Be ERO TODO! aoc re ci 
NIG MT AT: 4,900 
Bhicls soaeeta 500, 000 


a For convenience in handling, transfers were made as follows: 
Green Lake to Cape Vincent, 6,000 landlocked salmon eggs; to St. Johnsbury, 3,000 landlocked salmon 
eggs; to Leadville, 5,000 landlocked salmon eggs; to Duluth, 3,000 landlocked salmon eggs. 
Grand Lake Stream to Green Lake, 200,000 landlocked salmon eggs. 
Homer to North McGregor, 25 yellow perch adults; to Quincy, 2,600 sunfish fingerlings. 
Leadville to Clackamas, 100,000 brook trout eggs; to Bozeman, 200,000 brook trout eggs; to Baird, 
50,000 brook trout eggs; to Birdsview, 25,000 brook trout eggs. 
Mammoth Spring to Tupelo, 1,250 rock bass fingerlings; to North McGregor, 1,700 small-mouth black 


bass fingerlings; to 


eredosia, 1,000 small-mouth black bass fingerlings. 


Fingerlings, 
yearlings, 
and adults. 


4,391, 500 
1, 466, 950 


121, 000 


7,550 


Total. 


1,513, 500 
40,000 


156, 675 
37, 225,000 


3, 438 
394, 566 


21,075 
42,000 
493 


2,300 
36,015 


2,028 


16, 812 
39, 229 
1,550 
33, 034 
23, 891 
7, 280 
115 
2,015 
20, 712 


1, 052, 250 


Manchester to Meredosia, 7,250 rock bass fingerlings and 10 adult lake trout; to North McGregor, 200 


rainbow trout fingerlings; to Ho 


Station, 7,800 rainbow trout eggs. 


mer, 100,000 brook trout eggs and 25,000 rainbow trout eggs; to Central 
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STATIONS OPERATED AND THE Output oF EACH FOR THE YEAR 1912—Continued. 


Output. 
Station and period of ‘ is 
peetetia. Species. | Fingerlings, Potal. 
Eggs Fry. yearlings, | 
| and adults. 
| | 
Manchester, Iowa—Contd. 
North McGregor, Iowa: 
LG PIR cn oc ua'cinncia oe BAGH Dass ase aaese lsat eee eam eee f= 32,925 32,925 
(Btittalo-fisty so eeem ea | eer eens: ate eee 15,000 15, 000 
Garp ee AR at chs A ee SPS Bye as Se 112,000 112, 000 
Catishe ee seemed Ce 0) ee A 27,000, 27,000 
Orappletecccasscee ean en orem ere ee oe 14, 500 | 14, 500 
falc EOP eee a Ra bs ERI Se De ys (Den. eg 2,500 2,500 
Ee ae Op ee oan en ces! Nie a Pk 50 50 
Sian fish Aare sss SURE Baws ee Ae ei oar 3,500 | 3, 500 
White bass: .232...... ie aS ee st toes ne eee wetter 700 700 
Vellowspercha: 2522. a eae ate ee eee 400 | 400 
Nashua, N. H.: 
MERINO N VGA. = a2 0-2 nce. IBYOOKSUTOUG: oe et eine wa coma 852, 000 10,500 862, 500 
Chinooksalm ones 22: enone faeces nee ee eee 74, 400 74, 400 
Landlocked salmon...}............ be erase ae 700 700 
Small-mouth black ]............| ZOO0O! Onc ncmeweees 29, 000 
bass. 
Hunapee'irout: 2.5... 5-|Sese5-. 5-022 PAO COS) | miata races 249, 753 
Neosho, Mo.:@ : 
Entire year............-- IB IRCESD ASS saw eamen ais| sem ene caeee ee SeaeBemcoaee 10, 824 10, 824 
Canp otc setecaas -ech ssl leaneteenenee Weert sanche at es 200 200 
Crap plese ses eet coces | See ene ite ee 8 7,328 | 7,328 
Rikemperchey se: Sys eee ee Ses Serle 7p 0,0,0)5(0; 0.000 [Eee rn 8 2,000, 000 
Rainbow trout........ SIS 2 (Nees ea 259, 098 312, 298 
INGGISIDASS eet scis cetera nes ote ames | hee meee reas 17,585 17,585 
small-mouth pla ck: |S .ms eels eee se 700 700 
bass. 
DUMfiSh se Moe cento cent] nace esc (Bee aseeice aoe 6, 820 6, 820 
Northville, Mich.:¢ 
Hentire year: ..s-.2..5...% IBTOOKMTOULAse- ten le naman oes 455, 000 390, 000 845, 000 
keira nt eee ee 3,300, 000 BOKOO0! see ee eae 3,350, 000 
Seis oath Diliaickel| Eas eee s 187,000 55, 000 242,000 
aSS. | 
Alpena, Mich.: 
DE MAY - Sac nics - oe? AKO OUbE == esc acs| nee aceasta BH ULUAE U0 ee Sea hoe 3, 500, 000 
Wihtitefishweea et ken lyse seule 1OSO00{0001| nace | 10,000, 000 
Charlevoix, Mich.: 
1S Cy Wak@Mrotss sacsee occ le erase O00 O00) | earec emcee 7,000, 000 
Wihitolishies | Soke eee |S nak ee 15,000,000) 22222220222) 15, 000, 000 
Detroit, Mich.:@ 
MntIre Wears... =... Pike perch 22. Sosscisce| S18 avec El QOD O00. -22 eee sae 11,000, 000 
Whitefish............. 5,262,500 | 15,000,000 }..........-- 20, 262, 500 
Sault Ste. Marie, Mich.: 
LL Ey Cae oe ee ee ea ete Sees bake trots selene st cal cerca soe Ze5OOHOOO) IE te cei eccee 2,500, 000 
VVDIte HSH sass 2a ae GML SON LONOOOS O00) sees see ees 10, 000, 000 
Put-in Bay, Ohio: @ é 
Entire year............ Makeherring -S-5. 6c. sete ctcien aoe 115; 975, 0000S oo. seeker 15,975, 000 
Bike perch sess52 «022% 119, 500, 000 40) 700% O00) | ts tere we oe 160, 200, 000 
Wihitefishys 725.25 22552 4,300, 000 GO S100: COG" a sSc.)cccce 64, 400, 000 
Mellowsperch =. ..-2-- HEC URC 00) ese, eee Oe Eee ee ae 8, 500, 000 
Quincy, TIl.: : 
Entire year........:..- Black passe. 52222854 )ee es heaee ns Serves aoe 52, 677 52, 677 
Butialo-fishitsesssc22- alone ea eee TORQUE |. cz cone eeee 75, 000 
(Oo OMCs ee Ae See [a= ce ene cones lew eee rene eee 402 402 
Cathighy es) foc 2 Sewn 2 ERA are anes Hotta. ajeiajetaie is Speke 110, 734 110, 734 
GRAD DIO see ae case sea [E see a | Pa cee 2,672 2,672 
Pike perch 3; S00; 000i Soc eee ee 3, 800, 000 
Rock bass.....-- Sa Ree eae ee 5,300 5,300 
Sunfishi-= = -5-=- Vane ean Sacto me 14, 850 14, 850 
Witte Dass soe ose eel ees nee Petits coer eto 120 120 
Yellow perch.........|.- aye a4 tee MU epee 3,525 3,525 


@ For convenience in handling, transfers were made as follows: 
— Heche to Quincy, 5,600 rock bass fingerlings and 1,885 sunfish fingerlings; to Leadville, 156,925 rain- 
w trout eggs. . 

Northville to Green Lake, 50,000 lake trout eggs; to Cape Vincent, 2,502,000 lake trout eggs; to St. 
Johnsbury, 100,000 lake trout eggs; to Duluth, 180,000 lake trout eggs; to Sault Ste. Marie, 2,320,000 lake 
trout eggs; to Alpena, 3,500,000 lake trout eggs; to Charlevoix, 7,000,000 lake trout eggs. 

Detroit to Duluth, 5,000,000 whitefish eggs; to Sault Ste. Marie, 10,000,000 whitefish eggs; to Alpena, 
10,000,000 whitefish eggs; to Charlevoix, 15,000,000 whitefish eggs. 

Put-in Bay to Cape Vincent, 10,000,000 whitefish eggs; to Central Station, 500,000 whitefish eggs and 
3,000,000 pike perch eggs; to Neosho, 2,500,000 pike perch eggs; to Wytheville, 2,000,000 pike perch eggs; 
to Homer, 5,000,000 pike perch eggs; to Meredosia, 5,000,000 pike perch eggs; to Manchester, 3,000,000 
pike perch eggs. 
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STaTIONS OPERATED AND THE OUTPUT OF EACH FOR THE YEAR 1912—Continued. 


Station and period of 
operation. 


St. Johnsbury, Vt.: @ 
HIMUIEG y Cals... cjac enesmn= 


Holden, Vt.: a 
Entire year..--..-.. oe 


Swanton, Vt.: 2 
San Marcos, Tex.: 


Pntire years. -2--..s----- 


Spearfish, S. Dak.: 
ntire year essces + -\s= <1 


Tupelo, Miss.: 


JOTIGITCVOAN wie cacies <2 ee Black: bass - 22 =.22.-- 
Rock basso. sss oesccee 
Sunfish]. 262s s5es2e = 
Warmouth bass..--..- 
Rosedale, Miss.: 4 
Sept DeCaaso-ascce eee IBISCKiDESS een eee =e 
White Sulphur Springs,@ 
W. Va.: 
ENpIresyear sone se seca leat (6 (0 eee eee 


Woods Hole, Mass.: @ 
Entirelyear. o--s2-=.-= 0 


Wytheville, Va.: @ 
HMDINCHY.CALe ees ts\s se 


Yes Bay, Alaska: 
NEC WV OAT ee coe siclecla 


Species. 


Small-mouth black 
bass. 

Silver salmon......... 

Steelhead trout 


Brook trouizs-ee=ce eee 
aketrout: a acs sce 
Landlocked salmon... . 
Steelhead trout......-. 


Pike perehiag saa. nee ee 
Wellowperch= .-53---- 


Blackspotted trout -.. 
Brookitroutee---ee- ese 
Loch Leven trout 
Rainbow trout...-.---- 


Blackspotted trout -.. 

Brook trou: ==--=-42-1 

Rainbow trout..-....- 

Small-mouth black 
bass. 


LOpStere sco eee cea 
Pollock. 2284+ ose 


Black bass nse s2e - 

Brook troutsse-s-s-s6- 

Pike wperchisce- pisses 

Rainbow trout.......- 

Rockspasse ecmase san 

Small-mouth black 
bass. 


Blueback salmon. .- . .- 


Output. 
Fingerlings,| Total. 
Eggs. Fry. yearlings, 
and adults. 

31, 500 1,095, 200 14,000 1, 140, 700 

ae arte 57,000 15, 000 72, 
Nees ANC 2 S7Aulces caer aeae 2,874 
Seer 14, 000 1,784 15,784 
sal woe see Saal aas aareneee cee 39, 875 

? 
pe Sn wikia Bo ie 2 171, 100 
7, 527 7, 527 
pS EIS © SERS oe te 5,000 , 000 
nt senate ores sees eo eeere 7,000 7, 000: 
3,000,000 | 116,950,000 |............ 119, 950, 000 
Sa aera 85\600; 000) |S 2eee eset 8, 600, 000: 
EP se Ss eel Set 204, 884 204, 884 
orice 2 ec oeisel Se eee eee 21, 860 21,860 
ania ape cay Mailings thyme 3 1, 965 1, 965 
eee eee | [mes Se roe pa 20,975 20, 975 
Ce Eng aeeeeotaods 1,312,000 1,312,000 
636, 250 636, 250 
66, 300 66, 300 
49,730 49,730 
Physica Mawel wich oem nee ete 6, 450 6, 450 
BA eh me bale: an 8 5 24, 200 24, 200 
ahicesak seks cll seeeeaseaaeceee 125 125 
Ses AEBS Onee Ee eee bean co: 10, 925 10,925 
BRS Sena sta ean eet eee 15, 070 15, 070 
600 51, 506 424, 269 476,375 
Ce Te he ee ee a cee oe or ihe 44, 398 44,398 
Be eae 222,000 4,775 226, 775 
Sena eet 182, 283, 000 182, 283, 000 
weinsi= = else 202,070, 000 |-. 202, 070, 000 
Jaeaaessanee 2, 447,000 2, 447, 000 
ieisimemese abe 3, 283, 000 3, 283, 000 
Bag Ree Saag 1, 950, 000 1, 950, 000 
Caprese iba 3,000 29, 166 
SS acs eRe aes eh atare oneaeee: 191, 150 
Bentsen 2,000, 000 2,000, 000 
280) OOON | Sesame tee 755, 615 
Lieto ae Rea | eee er 12,675 
Bye iae ek 2, 500 4,325 
2, 000, 000 68,335,000 |........--..- 70, 335, 000 
229, 599,960 |3,427, 651,176 | 32,292,566 | 3,689, 543, 702 


a For convenience in handling, transfers were made as follows: 
St. Johnsbury to Central Station, 25,000 brook trout eggs; to Holden, 300,000 brook trout fry and 55,860 


steelhead trout eggs. 


Holden to St. Johnsbury, 2,000 brook trout fingerlings. 


Swanton to Cape Vincent, 25,000,000 


Rosedale to Tupelo, 714 crappie fingerlings and 125 black bass fingerlings. 
White Supaur Springs to Craig Brook, 40 adult brook trout; to Erwin, 75,000 rainbow trout eggs. 


Woods Ho 


e to Gloucester, 15,560,000 cod eggs. 


ike perch eggs; to Central Station, 4,400,000 pike perch eggs. 


Wytheville to Erwin, 400,000 rainbow trout eggs; 100 small-mouth black bass fingerlings and 3,000 
brook trout fingerlings; to Central Station, 20,000 rainbow trout eggs; to Cape Vincent, 10,000 rainbow 
trout eggs; to Northville, 8,500 rainbow trout fingerlings. ? Z $ 

b Totals show gross output of stations, without deducting the following losses in transit: Fry, 1,544,350; 


fingerlings, 78,295. 
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List oF Ea@q-Cotiectina Stations, 1912. 


Station Period of operation. 
Arkansas: 
POS ATOR Rat ion = sa ~ ewer Mar. 26-Apr. 8.......-. 
Marked tree........-...- Nov. 7-Nov. 30...--...-. 
Colorado: 
Cheesman Lake..-.-...- Apr. 9-May 29.....:... 
TU MGAKG. cn cece eeu es Oct. 14-Nov...20. <0. =. 
Bldora Lake....--.-.--.- Oct. 14-Nov. 10.......-. 
Engelbrecht Lake ..-...- Oct. 14-Noysil2 - n...2- = 
Hallans Lake.......-.-- Nov. 7-Nov. 18.......- 
Miklich Lake.......---- Nov. 15-Nov. 23........ 
Musgroves Lake ...-.---- Nov. 7-Nov. 18........- 
IBINGY WAKO... -cc =e S52 eee Sah 4 Wetec is 
= y 1-July 10.......... 
Seven Lakes.....-...--- ioe iste ae Sane 
Georgia: 
Saris PONG q\..0522 ~~ <<< Entire year.....-......-. 
Maine: 
Pattons Pond. ....-4--%-- Sept. 20-Mar. 30........ 
Massachusetts: ag aa 
ct. 1-Nov. 30.....-.... 
SUG GS She ae May 1-June rtp ; 
< Sept. 21-Oct. 9......... 
ROUITIAT as ote Nae Apr. 26-June .......... 
HOSNOIGS <2 ..-2ssts5 tice oF COG case tact 
Plymouth ......2.-52-02- alg Gres ap Pa seeee 
ane 20-MAare Us sean 2 
Portsmouth...........-- May 1-June 25.....-...- 
Hoekpovus.. casscs-. 652 Noved—guliy; Wo -s-2, <1 
SONIC WAGE oe oo ono 2 alee as Nov. 24-Mar, 24........ 
VS GPEC) ioe eas = Bae Feb. 21-Apr. 6........- 
Michigan: 
BE VEOIGY Sos wie os 22924. Apr: 1/—Apr: 3025.52. -- 
Belle Tsle....---.--.2-:.. Oct. 23-Nov. 26.....--- 
Charity Island.........- Oct. 26-Nov. 27....-..-.- 
Cheboygan............-- Oct. 22-Nov. 10........ 
DeWUE Ss fee == 5 2 ose Oct 13-NoveL752 0-2. 
Loc thy 604 ee Oct. 27-Nov. 20........ 
MrankstoOrGess ce 2. 5.)~ 20! Oct. 22-Nov. 20.......- 
Grand Haven -ssi2:2222 Oct. 21-Nov. 20.....-.. 
Grand Marais........-.- Oct. 15-Nov. 11........ 
Grassysiland 2. -s2<2. Oct. 23-Nov. 26.....-.- 
Keweenaw Point....... Oct. 2-Oct 3155-23-22 54 
Manistique.-.-.26.5.0 s+ Oct. 23=Nov.2lass<--.- 
Margquette.........-.:=-.- Oct. oN oN A Eeiesc ee 
5 ov. 1=Dee.. 5. = 552-422: 
Monroe Piers........... Apr. 16-May 5......-.-. 
Mynising | ss. 2-2. . =~: Oct. 15=Nov. 11: -....-. 
INDEEE DOLL: «cece see cao oe Oct. 23=-Nov. 20.......- 
Ontonagon.............- Oct. 15=Nov8. 55.2... 
Rar Haron =-5...02 525522 May 1-May 24.....-.... 
BiAORIMOSS qc cceeee Nov. 1-Nov. 25....-.--- 
ISUod Es 2) 4] ee Soe anes Oct. 17-Nov. 20....-..-- 
Minnesota: 
WIStka Baye. 32 5- > =-- Nov. 3-Nov. 29....-.-.- 
Grand) Marais ..<...22..-% ed aa adr Geaseeeces 
. . uly 1-Oct. 16......--.- 
Le Claire Point......... {May Soro s0saenee 
New Hampshire: 
Lake Sunapee.........-- Sept. 1-Nov. 30........ 
New York: 
Mud Creek. .... Ee ht es Apr. 10-May 10........ 
Three Mile Bay......... November.....---.---- 
Ohio: 
Kellys Island ........... Nov. 12-Dec. 4......... 
Middle Bass Island..... aes ea eo 5 
Nov. OE ae aaa 
IMOPEMR ASS ooo ao fe). 5 taney: 19-May 5. Wr PA 
« Nov. 5-Nov. 29... 
Port Clinton... .-.-...-.- Apr. 17-May 4......... 
Gs eee Apr. 16-May 5......... 
Ontario: 
Port Lampton.......... May 3-May 23...-......- 
Rhode Island: 
East Greenwich......... Mar. 20-Apr. 2.....--..- 
Nila Gin ke ee Mar: 6—Aprs 17. o2 2-55 
South Dakota: 
Schmidts Lakes......... Oct. 30-Dec. 20...2.5-.- 
sand Greeks: .'-5-- 52. Oct. 20-Jan. 15......-... 
Vermont: 
“se pa AKG. eet-cses- Apr. 17-June 29...:.... 
Darling, Ponds... 52 =. Aug: 15—Dec. 5.22225. - 
Lake Mansfield.......-.- Sept. 29-Dec. 27........ 
Lake Mitchell..........- Sept. 1-Dec. 12......... 
Washington: 


Day Creek October-June 


Species handled. 


White bass. 
Miscellaneous native fish. 


Rainbow trout. 
Brook trout. 


Do. 


Catfish, sunfish, and large-mouth black bass. 


Landlocked salmon and brook trout. 


\Lobster. 


Do. 


Do. 
Cod. 


\cod and lobster. 
Cod. 


Pike perch. 
Whitefish. 


Do. 
Lake trout. 
0. 


0. 
Whitefish. 
Lake trout. 
Do. 
Do. 
\ Whitefish and. pike perch. 
Lake trout. 
Do. 
Do. 
Pike perch. 


Lake trout. 
Do. 


Do. 
Do. 


\ sturgeon and pike perch. 
Brook and sunapee trout; landlocked salmon. 


Pike perch. 
Whitefish. 


Do. 
Do. 


\ Whitefish and pike perch. 


pare \ Pike perch and yellow perch. 


Pike perch. 
Do. 


Steelhead trout. 
Brook trout. 


Do. 
Silver salmon and steelhead trout. 
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DISTRIBUTION OF FISH AND EGGS, SHOWN BY LOCALITY AND SPECIES, 
FOR THE FISCAL YEAR 1912. 


CATFISH. 
Finger- Finger- 
lings, lings, 
Disposition. ie Disposition. eee: 
and and 
adults. adults. 
Alabama: Illinois: 
Buffalo, Hunter’s pond.........-..--- 75 Ashkum, Kankakee River...........- 40, 375 
IWallsom{sipond eases ee see ee 20 insdales Salt Creeks. .-= 2 54-e eee 500 
Opelika, Blanchard’s mill pond......- 24 Kankakee, Kankakee River..........- 10, 625 
Halewakee Pond...........- 20 Meredosia, Meredosia Bay.... .------- 50, 050 
Lake Lela..... i Rate ary tee 75 New Burnside, Caspers New Pond...-. 800 _ 
AVOSLVaKOE ae Pee oe 75 || Iowa: 
Murphy’s pond. 2¢-. 2.25222 20 Bellevue, Mississippi River.......-..- 30, 924 
Odamth onde ss. reese 7. North McGregor, Mississippi River. - - - 25, 900 
Roanoke, Sander’s pond....--..--..-- 75 || Kansas: 
SJae Val eis gyo a0 a aac ee 75 Belvidere, Thompsons Creek. .-.--...- 200 
Wedowee Creek: ........--- 75 Marion, South Cottonwood Creek..... 400 
Stroud, Bermuda Pond........... rons 75 Medicine Lodge, Canyon Lake....-...- 200 
Arkansas: Maryland: 
Helena, Mississippi River..........-.- 33, 034 Great Falls, Potomac River.....--...- 3, 395 
Colorado: Nebraska: 
Cheyenne Wells, Lange’s pond......-- 300 Imperial, Frenchman River......-..-.- 200 
Colorado Springs, Sanatorium Pond... 300 Lodge Pole, Lodge Pole Creek........ 300 
iE bert. Marshal bouds 22-22-28 se 300 || Nevada: 
Grand Junction, Grand River.......-- 1, 000 Winnemucca, Humboldt River....-... 300 
Greenland, Allis Reservoir..........-- 2,300 || New Mexico: 
Hotchkiss, Savage Reservoir.......... 300 Cedar Hill, McIntosh Lake.........-.- 300 
Georgia: New York: 
Atlanta lavlons pomdeens. sae eee ae 100 Clayton, St. Lawrence River.........- 900 
Bethel Crossing, Baboshela Pond..... 50 Erieville, Erieville Reservoir... ..---.-- 300 
Boneville, Johnson’s pond..........-- 15 Utica, MorrisiPondi es. csseseeeeeeee 300 
Wilson’spondises.cc-.e. == 15 || Oklahoma: 
Bremen, Copeland’s pond..... ESE a. 20 Enidyunk/s ponder a: passes eee 250 
Buena Vista, Bridge Creek Pond...... 100 Lookeba, Walnut Grove Lake.......- 500 
iPrestonssspondaseene seas 100 Mill Creek, Brushy Creek....... 222.226 400 
Chickamauga, Mashburn’s pond...... 20 Pond Creek, Wilkens Pond........... 250 
Ellaville, Raineys Mill Pond.......... 100 || South Carolina: 
Felton, Big Creek... ._. fe AEE 25 Aiken, Hammonds Pond............- 40 
Junction City, Moore’s pond........-. 75 Greer! Collin{s ponG-s52---ee- ene 20 
Montgomery’s pond... . 7 mores Rivers. \.-osene eee 35 
iverly.strange’s pondsesses see. see 25 Neeses; -Boray, Ronda. o242- see ee eee 20 
Midland, Camp Ground Pond......_.- 12 Rogles pond eo... c eee eee 20 
Mount Hope Pond........-- 12 || Tennessee: 
StanrWakess soe seo eee 500 Highcliff, Trammels Lake............ 150 
Moreland, Cureton’s pond.........._-- 35 Rogersville, Big Creek.......-.......- 300 
Palmetto, Richardson Pond.......... 12 |} Wisconsin: 
Pomona, Bermuda Lake.............. 100 Beaver Dam, Beaver Dam Lake...... 32 
Senoia, Brown’s pond.-..-.......-.--- 25 Brodhead, Sugar River.....:-2.....22 500 
Moreanis pond yan--n eee eee 12 Hatley; dhost) Lake 22-5252 ese 93 
Tallapoosa, Tallapoosa River.......-- 50 || Woodland, Rubicon River.........-.. 32 
Trimble, Trimble Lake.............-.- 24 
Waco Parker's) pondsess- epee nae eeee 50 Total'ess, 2 S032 ee eee 208, 381 
| | 
CARP. 
Arkansas: | Missouri: 
Helena, Mississippi River.........-.--- 1,550 Kansas City, Missouri River.........- 100 
Georgia: North Carolina: 
Lawrenceville, New Hope Springs Mocksville, Howell’s pond.........-.- 150 
TEXOY 00 PNB SAN I oy RSME Se i WN ok 200 North Wilkesboro, Brown’s pond.... 150 
Tilinois: Willow Springs, Parten’s pond.......- 150 
Meredosia, Meredosia Bay........-.-- 390 || Oklahoma: 
Towa: Di elarrell Pond ee meas ceeee creas 12 
Bellevue, Mississippi River. ........-- 309, 600 
North McGregor, Mississippi River....| 112, 000 Tolelisows 23h sates 2 Soe eee 424, 402 
Kansas: 
Baxter; Mosier’s\pond.. ... 225. 4-.- 100 


a Lost in transit, 20 fingerlings. 
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DIsTRIBUTION oF Fish AND Eaas, SHown By LocALiTy AND SPECIES, FOR FISCAL 
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BUFFALO-FISH. 
Fingerlings, Fingerlings, 
Disposition. Fry. yearlings, Disposition. Fry. yearlings, 
and adults. and adults. 
Arkansas: Towa: 
Helena, Mississippi River.}...-...-.-- 39, 229 Bellevue, Mississippi 
inois: RUMOR fete nee ee eres HOD, 000) || 522352232 2. 
Meredosia, Meredosia Bay 715; O00) | Sone oe North MeGregor, Missis- 
RIPPURLVOrS=s coe 0 | bee ee 136, 000 
Totalecn.2 52 Sak 775, 000 175, 229 
SHAD. 
| 
Disposition. Eggs. Fry. Disposition. | Eggs Fry. 
Connecticut: | North Carolina—Continued. 
Deep River, State fish || Goldsboro, Neuse River. .|.......... 200, 000 
(OPO URS eee eas FE Ses ee 600,000 | Hertford, Perquomans 
District of Columbia: IRL VOri cds eek ce oe cate erene mes 300, 000 
Washington, Potomac i} Ivanhoe, Black River.....|..-....... 200, 000 
LUIS iRise) ee A el eee 700,000 |} Jacksonville, New River..|.......... 250, 000 
Georgia: Newbern, Neuse River....|.--....... 300, 000 
Doctortown, Altamaha Newport, Newport River.|.......... 200, 000 
Lin Tits ta eckson 455,000 | Pollockville, Mill Creek. ..|.......... 200, 000 
Savannah, Savannah || Roseboro, Caharie River..|-......... 250, 000 
SERMON ee aie Se ial ee cee 245, 000 | Skinners Point, Albemarle 
Maryland: SUNG Sasa eae eae 20905 OOO Seite 
Accokeek Creek, Potomac Parhoro, Lar Rivers ono sos see 300, 000 
RPRURE Seo ens = Asie mere m ns we 5,107,000 | Wallace, Northeast River-.|.......... 200, 000 
Broad Creek, Potomac || Washington, Pamlico 
LDU a ee Se eed Eee 10, 038, 060 | River. sek ees sot eee cee 250, 000 
Bull Cove, Potomac River|.......... 3,029,000 || Wilmington, Cape Fear 
Chapmans Point, Potomac i] Mi Venseee ie eee reer alae eee 300, 000 
a eee ee ee Eee eee 2, 455,000 || Oregon: 
Glymont, Potomac River.}.......... 1,314, 000 Willamette, Willamette 
Havre de Grace, Chesa- River<22 5535 ae see noeeen 2, 854, 000 
Peake DaAy...-:-.-.:----|----+--<~- 9, 286,000 | Virginia: 
Pamunkey Creek, Po- Courtland, Nottoway 
POMING Over. 8) eee ee ee 3, 153, 000 ! LSA Risa) oa Eee eee es ert [Re ee or 400, 000 
Piscataway Creek, Po- | Dogue Creek, Potomac 
BAPAC VEVBI OS. 2 eos ee ee 10, 275, 000 || TAS) Soa chee Nee Rs See Pe aod alt 9, 495. 000 
Swan Creek, Potomac || Jarratt, Nottoway River. fy (bee Aes aye Brt 300, 000 
EER ER Sea ee he os ne 6,091,000 | Little Hunting - Creek, 
New Jersey: Potomae River) 2220) 7, 923, 000 
Mays Landing, Great Egg Mount Vernon, Potomac 
JE CVG itt) pied 3G] en ee ea 450, 000 RVers. oe Hoes SN 7,180, 000 
North Carolina: Occoquan Creek, Potomac 
Castle Hayne, Northeast VOT see cs Mo bee eae | 8, 243, 000 
IVON 8 nos sane ese ne| ss anesse.cc 200,000 || Pohick Creek, Potomac 
Comiort, Trent River... . i=... 3s. 200,000 | LRA brs) ears Se ST iy Eee 6, 466, 000 
Dela wlack River..-.-- 3-2. .....<! 200,000 || Washington: 
Edenton, Albemarle Ferndale, Noosack River.|....-.-.-- 200, 000 
ST ri( Ue a ae Eee 70, 715, 000 | See eee 
Edenton Bay...| 533,000 2,001, 000 | Totalie. 53 c.s=ceeed '2, 623,000 | 172,975, 000 
Faison, Goshen River... .|....-..... 250, 000 || 
Fayetteville, Cape’ Fear | 
IGG Se ae ee ee) (eee ee 200, 000 } 
i | 
WHITEFISH. 
Illinois: | Michigan—Continued. 
Chicago, applicant........ 25 OOO = aaiee Secs as Escanaba, Lake Michigan.|.......... 1, 000, 000 
Michigan: Fish Island, Lake Michi- 
Athens, Kinyon Lake....].......... 300, 000 aie lap te Sac ene ene a Sebed SE Care Sera 5, 000, 000 
LU 11 a en ae 300, 000 Indian River, Burt Lake-.|.......... 300, 000 
MOM or WAKO <5.) ek so vone 300, 000 Manistique, Lake Michi- 
Belle Isle, Detroit River..|.......... 4, 000, 000 Paticnserease oe CO Oes cece as 1, 750, 000 
Detour, Lake Huron..--.-|. 2.2... 3, 000, 000 Marquette, Lake Superior.|.........- 3, 600, 000 
Detroit, Detroit Aquarium] 260,000 |...........- Minden City, Lake Huron }........-. 450, 
Dero HLyer. <b) u+. 22s. =- 8, 900, 000 Monroe, Lake Erie........Jesseseeees 10, 000, 000 


@ Lost in transit, 435,000 fry. 
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WHITEFISH—Continued. 


Disposition. Eggs. Pry. Disposition. Eggs. Fry. 
Michigan—Continued. New York—Continued. 
North Point, Lake Huron.}.........- 5, 000, 000 Grenadier Island, Lake 
Old Mission’ Point, Lake : Ontanioee ss see asec eee 2, 500, 000 
Michigans. si ssceae alesse eee 5, 000, 000 South Bay, Oneida Lake..|.........- 350, 000 
Searecrow Island, Lake Stony Point, Lake Ontario}.......... 600, 000 
eaTOn | ees eee aerate 4, 700, 000 Tibbitts Point, Lake On- 
Skilligallee Reef, Lake tariO S22: so5_ 582226 see ee eee 3, 000, 000 
IMichigani2 2-223. (22a | eens hoe 5, 000, 000 Wilson Bay, Lake Ontario|.......... 3, 000, 000 
Whitefish Point, Lake Ohio: 
SUperiore pense eee oe leee see ee 5, 000, 000 Burton, Punderson Lake. 
Minnesota: Cleveland, Lake Erie..... 
Duluth, Lake Superior. .-].........- 100, 000 Isle St. George, Lake Erie. 
Grand Portage, Lake Su- Kelleys Island, Lake Erie- WES 
POTION 2o eee seo os eae eee 615, 000 Marblehead, Lake Erie...|.......... 
Warroad, Lake of the wee Bass Isle, Lake 
WIOOUSS 2 annem oe nh nee eiecicee ee 450, 000 1D) eee, ep ere Wesel ae Sayles 10, 000, 000 
New Hampshire: Port ‘Clinton, bakevbries =|: jc peeeee 10, 100, 000 
West Concord, Penacook Wisconsin: 
MARKO Sends SSN ee le ee Ne eS 300, 000 Madison, State fish com- 
New York: MISSIONS AS. Se eee 5,000, 000:)| 2 ae acta 
Battery Park, New York | 
ALGUIEN UI ese acl OOO 000!) ote seen. oer. Motali@s 3. sss sesseee 9, 562,500 | 125, 615, 000 
Fullers Bay, Lake Ontario|..-..-..--- 1, 000, 000 


LAKE HERRING. 


Disposition. Fry. 
New York: 
oc PESEHULG TS pve ye mle Os OTE GATE eee tee ate te . 95,000 
io: : 
iketleysvislan cn sake rb ries Saye m ese eee eer iene ere ate = te yaa ee 15, 975, 000 
TRG fee ee eect SB SP oR ee REELS SEE eC Me a 16, 070, 000 


SILVER SALMON. 


Fingerlings, 
Disposition. Eggs. | Fry. yearlings, 
and adults. 
\] 
New York: 
Battery Park New York: Aquarium <2 e222 oem - ela re = 2,000! |e... <!...2 20-25 | see eee ee 
Oregon: 
7aNp oy os letetsy ays Joho) ol ete yf) Ores ee ne he ogo sae A aaa easae sss 5e=s5552 2,355, 8854) 52 Sesser 
Vermont: 
Ganaany Arveril Waker metas eects se ee ie ie ere 
Orleans, Lake Willoughby 
Washington: 
Iafaleyey BPC DE) ao ndn abuse eases Uso dk ewe cosa saet be aaanasaee 
MidbottiCreeks2teeo: sea a se secee eae aisiceeem ce sae oe mere 
Sicttenh (uh ers a eecena she Gosopaaomona cedar ssnsheocsaaaccss 
Birdsview, Grandy Creek... 2.2. ----.- 2-2. 2.2-2 5-22 -22222------ 
Ska gibeR Velasco eae ei 
Lo Forel iezy ool ID Ybyeliesl oye Ol IRD a ws Oe Ane nonbosqaeeheosconoge| Hoesen =e eer 485;'0007|US=eeeaeenras 
Puget Sound... s2lessel Se ee oe eee aoe realises cee 19, 500u):: <2 eee 
JOM ACER OK AEM Siege a aaa etl nee ecenoaorodesceosyjaocosesse||-doensrsscine 257, 0003|2 cee sceeees 
Mlsbott; Mlabott Creek: s...------2== === Soectns eeeweiae Ppa 2 eae EN eae OTT SAB 4s arenes 
Skagit River. =..2- 2. cseetetecos sk ois Stemeneeceeee ore bere ete eee 424, '900) ||). eee Shere 
@uilcene; ‘Big Quileene River .c)22 5 <b ee sacs a eesenige ie seine | ae eee 15202; 000 Sema omearae 
Little, Quileene Rivers. s2cce iced Se sen eee eee rer ee eee 98;,000:)|:- essere 
(2 i651 Piply Se ay te ie A, ERR a a AE ra niece 2,000 | 12,955, 824 39,875 
California: 
Baird sMcClowuduiivers sc... asecerce ee oe ese eee es ace eee See aes 
Brookdale, State fish commission...............-- Ie Eee eee 
Sacramento, Stateifish commission. ccs 2- == Veeco pe te eee eee 
San Francisco, State fish commission 
Sisson, State fish GCOMMMAISSION Seen ratte cle scenic a clsteralcleiae Sane 


@ Lost in transit, 60,000 fry. 
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CHINOOK SALMON—Continued. 


Fingerlings, 
Disposition. Eggs. Fry. yearlings, 
and adults. 


Massachusetts: 
_ Wilkinsonville, Quinsigamond Lake... ....-.......--.-- +--+ ++ -[oseeese eee e eee sees gytya 10, 000 


Meee SDOLNOLG A OGUSMUI « axe. So< ch he ee hoa eaiceee weet ns oe SD NOUOH| a5 cee aes een ane 

Minnesota: 
Parowl. State Dah: COMMISSION. «2. 25 fos os. he coe tee eee ee wee ee 103000). Scere ae aerate 

New Hampshire: 
IEEE ORES AKO SIME DOO ian © a/¢ specie cere = nic ov ae Sereeerenec lo awed ears sn’ /ol ce anate nee 36, 000 
a MCeE EW IQUITO LAKE a. s cad bee co cce wim esc cose del Sc celsnccie alec ww caaese| Ae we aana Meas 3, 600 
Panonign StALG OSH COMMISSION’. . 2... .< 5-2-3 es cceee gee wsee sees 25; QOOM ES tone eh cl ceeenee cei 
RR BIER TO LIC: OUTIEDOD ai wicts slows <0 ao Solas osm Sones hee ies Se cee ercalite omalare rele 24, 800 
PUMA DanC TERS oA TCC son s'= pein Sot rem anvnw A eeGe sawn een [E anes nceeue es] oseeee eee 16, 000 


PUP HICPALG, AD DICPALG CROCK. stan accmn sac Sena ena ae sani gown ew o|lan teeta eveies LISD RTO ose on-site 3 

Bonneville; State fish commission ....¢::..-....522--5- 5.0... ee S000 2000 Sear aoe .5| een eeme te 

emer lack AMAS BV Or sa sie nee ccleinic seca cl oni eeninin = woh co aniston 300,000" [ieee ceeee ees 

Gineramias, Clackamas RIVeD.. coche css c scence = = one se acess sac fmeenc ce cer - 2,710, 000 750, 765 

PUI NCO os ones acticin cc oaawicsc Once nls xctaee terecleceet cele sae 200}:000' |e sane oe ns 

Bower Rogue River, Lower Rogue River ...--...-.<..-.-2.-2.--[0-.- 2-2 ee ee 3,988,200) 0-3. <n sence 

Rogue River, Elk Creek............-. Go Oe SSG he pe PR tel nieiete cas ie 2002000! 225 sas se eee 

PRP TIOMEUL VOD cisions cae sree ce eee eens ets someone Caceee BOD; 000"IR e25-42-e5- 

CLEC, Me Ve Cys 2) Fei Seg RS a Pl [ S =P 400 000) lsc mescr ease 

PU OMVLVED Cicer encom cb oot cone. Ss Senta act ee salon se ae wae ee 33200; 000) |lscceeseoeens 
Vermont: 

Roxbury, stave fish Commission. .- 25... 35sec. 2. steno cess 

Washington: j 


Sprinp Creeks sshes.2: se b= 225552. 5sc. 76 ees: 

arabian Grandy: CLeOkes ai). nieis)ae + oc eccis aeciaisls aeieiecicis see's =i 
kagit River 

Illaboti, Tilabott Creek - . 
PIRMPAUMURVER Fe oinrts See cisiew ena cede st esgseeme esses 

Little White Salmon, Columbia River 
Little White Salmon River 


RN ee 6k RNY oe ves. Ae nee 28, 697,550 | 31,040,893 | 1, 496, 260 


Alaska: 
POD TAP RIEL OE GNER Kio can o.oo to sah oes = Sat ec some, See Ses eee | te ROS Be 468) OOO see ee ae 
TLiptiir) 220 IA ae os, pe eel Regn Oe a RAMI le ag EN [1 Od RI 6 4,270,000 | 10,656, 700 
NU ESET oy IN OLD 1 EN fa Ul BE as a pe ree Se! Al | ge 19) 195) 000) | a-e8e eee 5. 
PROS ETOOIN ee ont) eet Wot te SA eine OC eis ates etd | Meena ene AQ; M40 000M vacates 
Oregon: 
onnevillie, State fish commission. .. 2.22. -st.eeencnsecsses- set 2; 000000) rte Soo. seas Sarratins 
Washington: 
Bn eR RTP or Sore sec baa CN aCe aan ce, cnuad suet eens Sess [nom etimcaeene ANGO2 Soils ore aconees 
PRR eee ie I sl nin teen aiaen e aeas oe Rata utente a tei malas 2,000,000 | 80,765,573 10, 656, 700 
! 
HUMPBACK SALMON. 
Disposition. Fry. /|Fingerlings. 
Alaska: 
PRA RISER EMEC 3 ie Oe cere cw oe o/s Sr crest Sosa Ua ete et ode AE eee sa 4,150, 000 1, 679, 300 
Washington: 
pcian ARGU a bet ee, el eC See Ee Bee ae ae PEE ate aan a IS ADE Ne oi Stee eee 
Hiniavicneeranay Oveek oon neces ak oases lt ab ae eae ay pelanticests 875,000) |. -asssceeee 
SESE Re] were ae la 8 es Bee Rees eee oa oe 247500: |'-woroceeeee 
UCM ABTS TICK PUSH RUE cece eee Saw, nin oe roe beacuse eu dnlwed sete O45. 000) || sssecpeecee. 
BOUL NADOLINEORR ste ate yt Oe Say ee no eT ee ere fe 106; 000: cewek foe 
IENCONS MO IPIG HNCENE ML VOR oats. aunt dere os jassau ges aeude se enacwaeac de 287.400) |eeee eee 
Little Quilcene River..............-. Bp rp Sot Sed = ATA, See Ne eee 60; O00) een cee 
Gt Weems wae lee oticeeahs dante Ree ae eee acon on cacwktona 60/000) Piso sss ee 
Ss CN ee enero Sore cars YN EL Cy NEL SUNS be Be Set ag Fg ee sae 6, 716, 325 1, 679, 300 
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YEAR 1912—Continued. 
DOG SALMON. 


Tilabott, Ilabott Creek......--- 


Skaeit River cease. 2 


Kirkland, Lake Kirkland....--. 


Olympia, Des Chutes River. . 
Mason Tuake......-.- 


Quilcene, Big Quilcene River... 


Republic, La Belle Lake.....-.- 


Seattle, applicant........-...-.- 
Walla Walla, applicant......-..- 
Wilkeson, Gale Creek.....:-..-- 


Disposition. Fry, 
Washington: 
Brinnon, Puget Sound..........-- asitl ions Subben Saise sige cab aeeecnet «leks Meee eee 20, 000 
Duckabush,WuckabushsEuive ress = =e eee ee eter Shine was te dee asic bees Soe ae eee 1,825, 000 
Pupeb Somme =o. es eS ceo cay ee melee ea == ete = nco ele eine ee eee 11, 000 
Quilcene, Big Quilcene River.-......-..------------------------+-+--+ +--+ +--+ +++ e sees 599, 000 
Little Quileene River...-.-.--<--- <= ---- 20-222 fos 2 ei en ne ee ee 40, 000 
Motel joe ct sac sete s ewe oe lie oy ciate a mie mie pe iam mle c= ane nals lpia ential ieiett 2,495, 000 
STEELHEAD TROUT. 
; a Fingerlings, 
Disposition. Eggs. Fry. yearlings, 
and adults. 
Idaho: 
Hiopesluake Pend) @relllen eer caer ieee = eee eee eer | eerie tere rs | et eee 1,900 
Priest River, Blue Lake! oe o.cht si. 21. teh cae (eens | 1/500 
Ramsey, Wake Chileo.-- 2222-2 < oe nn ee | cle eel le oe 1. 000 
Michigan: 
Momisin ones pplicam bee = see" ean ee ean see eee eee 25,000) | 3... -7ee 26 | ee eee 
Watersmeet wi Cavers LAULOT Aer ee aie are me heptane el | ler ae 10, 000 
@amips! Cree kaa a ese ere etaein ee a anaes ees Pye | aie | See 10, 000 
Delles Grech. 0 eee cease is dees etn (eon eee ee 10,000 
Mem Creek: carn. ear ty ae een ah [eo ua ee 10, 000 
Henderson Creeks 3 2 oe-cacae se a naekelnoe sees tec coc a hao 10,000 
Wolli@reek $12 2.4 eee ae ee IES oe 10, 000 
Minnesota: J 
TUG e I Psi IVS HO DIRK wo oe Occ ene en eeee Soon aaneE||psasocccoeas\|[S2cseSnocc a: 9, 000 
Tet baa vere (Solel ere 1 RGD es Gon lee Se Soe Soe BES e Sopra sone doediaene ess eeea||ssoscecr56 5: 8, 000 
Rie hb elie, IPMWids IDB een mete ase cpa clos geen ediadoe sseoe oa eoee|eoce ase ecas}s<-he sence. 8, 400 
Grea Statorish commission e-2on 0 Se a a 100;.000;}. =. 20 hdc] eee ee 
New York: 
Long Lake West, applicant...-...-..----...-... Bane hee oe 50: 000)... secs ee eee 
North Dakota: pee 
St. John, State fish commission....-.-.-....-.-...--..-.-------- 200; 000) ---4 2222 bane See ee 
Oregon: 
Applegate, Applegate Creek...-..-------- 1222+ - 212-02 2ce-22--22|-- 22202 - ee 3885100) Gece 
Cazadero, Clackamas River...--.--.-.--.--.----.----------++-.-|-----+------ 685, 000 116, 300 
@lackanias’ Clackamas River sri. . cco Sec) oe nae ead ela ey ee 184, 000: {tee ee Le 
Rogue River, Blk Creek - 2-2 - - ne oe ew ee een ee 60;.000))|Asjeseseee sae 
Taopeqp lo 8 NYS) Sine oo Soa oes san eco soe aonb oC SoUsDES > Sbccannaaae 688, 000 177,790 
Vermont: : 
Cambridge Junction, Brewster River........ eee ae ei Meant cme ON ree kei 2 2,500 
Hardwick, Eligo Pond.....-.- ee WANE A ER A SAD kk Teo el AGT Ni eae |e 1,500 
Lyndonville, State fish commission ..-.--...-.-..-......-.-.--- 28; 000) |). 2s Seales aie 
Wena aresieres imam NEON LS edo co ccodurn cosmos oapaeaeesoodsselnescnssosead|Saccooseso7- 3, 000 
_ Roxbury, State fish commission .......-.-.....-. PPAR LAS ig 30, 000 |.-...8c25. eee Eo 
Washington: 
Anacortes, Lake Douglass...-.-.-.-.--------- Ye TC aa dae mane Gea aee Seer 20,000! |Fa- aer. ese 
Bellingham, Lake Whatcom........-.----..-- Ban CONB RR BBE cane 100;000 3). 222.2 2. gene |e ne eee 
Birdsviews Grandy, Creeks tosses =p cecteme ys sete er neess seen | See se eee 1,009, 650) | aaeceeeeeee 
Mal WGredic atc tn Ane tan Boat sealant 5 eecyne Opponent eee 25,000 |a0 se 
Phenney Creek..-.---.---- aisle ie-acistee ide tances mee pial eye mae oe 12; 000/52 ees sacee 
RUG YoA Suh CL aw Aeo Er aaoncu SboAPA Ta San aeRe aaa. Suael lass coeconas- 800; 000"|:422525ee—s 
WORD bElie eee naan Soppoda co ceAS Oya aaEanemenae ae -lsocomooeeetc 2; 000 ||! 73-22. 
Bothell> Mart he sakes ys teapot malar let al aera ye eal ae 10; 0002922 2e-eeee 
Stickney Lake.....---.--- joambboebsdese =< ssc acasaeseosncl see 2S 5S- 15;,000))| Se =eeeeeeees 
(Oia aS) IDM WEN ioe ee peace pec socie Soa eos sana sneuecueus|loosnacstouse 30; 000) a aeeee eee 
Cement company TeserviOlne= oo ene cet eee ener see emer 10; 000) S2gee epee 
Grassmere, Cement company reservoir 18, 000 


Wisconsin: 
Bayfield, State fish commission 
Spooner, Christie Lake......-- 
Wyoming: 


Sheridan, State fish commission 
Whedon Creek. ...-.- 


Potala cee ater Aa sem cer Re Nba mreratere = efeletan Uma eines ee Mo eiote 


50:000').:..: =. 2c eee eee 
255000:\|\. 4.2. A. 2 RR See 
BBR es ee. 10; 000! eae 
100,000.) 4 3... 2 eee 
Ber aera ee ea Pak EA gee 10, 000 
100/000")... sce eRe Se. Seater 
808,000 | 4,288,415 | 404, 190 


a Lost in transit, 1,000 fry. 


oe. a ee 


: DISTRIBUTION OF FISH AND FISH EGGS, 1912. 95 


DisTRIBUTION OF Fish AND Ea@s, SHown By Locauity AND Species, ror Fiscan 
Year 1912—Continued. 


RAINBOW TROUT. 


| 
Fingerlings, 
Disposition. Eggs. Fry. yearlings, 
and adults. 
Arkansas: 
Praumpmes. cehelly Greek.) 2005 5005002 coset ccd ewes nicencs 
SRPMS EITE PLOT 15 ite che ate coat ea lew Soria ac waen dwn ou cn 
Svinmnore, homahawk Cre... 10. 2S Ss. ss cin coe e ene scones ene 
Murkow Crepes sa ts ste tec eee Se rt EUS 
California: 
CETTE CGT) 610 07 25742 ga a 
Hornbrook, Cottonwood Creek . 
MISOnsal GS, Mail Creek .. 2265 ae et Sal ek ae ee 
Colorado: 
PEUAMUGH MBP IIE VOIe! ees oe Sta ool ccc Seine ke Gece Cat od teen lb ace tenes aa eee 6,000 
SRRRIM ee ORO RIVER soc cane 135 so Ae Saat wan veecc vente nat eotle o| ee eas eee eso hate! 10,000 
ol ALTREC RLS G0) 9 Cd ae ee en ee a Ca ||" ore SP 9 oy dS eA eae Pes 3,000 
Arkansas Junction, Chapman Creek...........-..--.. Bee Pee Ber 6 en aacel Sonne soe 2,500 
yin ane ven soc. c= eich Seiya, Pe ei | ar eee aoe epee as 5,000 
TyAaANnOe Creek as ae ae ans ee cee ee | hansen cemcllt oer cee tate 2,500 
Jalcomany Greeks Hs Meh see eeu ne | amen ste |E cae eer 2,500 
Bryne han river Norte) MOM cee <a foe osteo ha eee eae 5,000 
RlOGKsyel ONRGNGGR esses Varn ein ete he Pee tetra eeulnee eee 2,500 
a OURO RENAULGUENI VED eee coke Ser eae [eee cares en a ge eens ake ety saa 
Aspen, Colfax Pc otsic ose COE SRE EEE Ee aE AR ene Reimer sie [EP ey align! 3,000 
emrrrademrcT ae er ohn een cia eh ifn ie ety eae ke ree igen 3,000 
Lig ESTAS (CURE SUG ON is ee Ui ioe ces a nd Da A beeches 1,000 
[LDR DELLA: CA, Sips a Baan ee ee ae le Renee) ta ot Seb BAY [2 agen eats Be 2,130 
ROar Ee PM OURS EUNVODS tote cals oP ene Soy eee ete eae ek hey leg Boos oe 1, 704 
(SERIE isi Be Coie] WEN Ce ts ee (SE PS aa ANd aN RI SiS S'S Ae Sele 2 5 (OP ae er ae te 5,130 
ESRI INGALCTACNOGK Se ears 8k a a ees, eek ato, ole eh eee ale oe Lape eeu Shae 2,000 
ANS VLG) ULE ese BIN he iat tt a a a en ry A Se | (ee ee A 5, 130 
priors. tne oat ee IE UN 3 RSE alae ee aI pre bee 3,000 
BESPURIS PRS CELE EN ELGUERE VION oa) os an oe ce) Mu er ac ae | Se eee 5,000 
BSHosteD InckaMolntain Wakes. s<o.¥ jo. nen SP ern ee ee a 1,704 
PME OT OR eee ects ne kG oe keke ee Sse eo oS sean ee tees Peg eee se 1,278 
USAT STEVES Da) ac 20a a (a Ce re ln a po eee eee amen (ALS Pa dle || Shae a 1,000 
WWES PIS ODEGsd CROOK SA Ss ols ahaa rs poe CES me ee [OR es ORE TA ale sen ee 2,000 
BUBIGRIAADDUCAN Ge ase ares 2 ee ee oo os win ow anoses ocd sea 20; 000) Bsn aaron ces betes eases 
estes PEI CON GARCIA Ons oa: saat Oe te ces oath |e aes Boe Ne oa ecae Sewn 2,130 
Cine ADEN Re ee Se ne erie Sere aed aay Sees | au ar 2,130 
EPO AL Cree ye roe ie a ren hc ay ae Be Oe eae, aN te Meee 2,130 
SHirenMas tA Al KI OreGk saree cas 87 Ss. eae ORS ube als ia Aes ey nee 2,556 
PEPE PEST TE MOO ROA ee. actarctne Settee ot ine ce en Mcintyre ee [eg RD a os 8,000 
Piniona eer COUSs PONd's- ia +. Vadose ee el OID ACTS OR NU eee 80, 000 
Warpeone ‘Tree Creek. =2. 222-225-052. ------ Beata ace a Stayer een Eee 5, 000 
Catherine, RE ow BEN TRAV ED ane scot eet ce nee ee eh eae nae | eec aa pee 4,000 
Bepuliay CeboulaCrockes. +42. caste cone 6 oko an Se oes eee 4,000 
Guimmisonbiivere 222 ake soe to es Se 5,000 
Shitysonth Platte River=. 20. 2222-0 23.225-- cent cee. 3,000 
Clyde, Coloradol Springs) Reservoir No. 4:8) i te ae eS Te ee 14, 100 
MIR CEEE Pay el Oreeks: 5. suatsaa cee sere eels nae Ba | peel hy AER ie ieee a | 15,000 
PrECUD, CA DDNCANY Sass open Lec ar es cn boca coon evant nia eect 200; 000), |Esaeass saat locate sao ; 
TREES OUND Ae Ble Tae CRO See OE alr ate ee nS cael jean k Sp ty 4,000 
PRE eOMGreck AKON NO Joes oo on do. Se eI AE eae Bie 3,000 
eon Creek Reservoirs Nos, 1934s. 50 Ma Le 13, 000 
ononuwood Isakes NOSi3i 4502.25. .<Soke <2 2 Ioan yoton eye reeees 9,000 
BRS reek at ner Ae ee Rae eke a NN Ne ah ane Seah 4,000 
CR aaGee eee ae cee pei ae Re SR ee aR AIL ah aes 3,000 
MIRVERWwertnliAKO toes ot eee SNS PT Se SLO ogee ad, Tyla obs eae eek 3,000 
Wallace Creek... .... ings tha iis oo annie State SE SIP ore |S ae A HS GN eas. 3,000 
NIE OD Lag Ua gine Oe OL ee Ree ee Ca ee | SERRA ee oe tie eo 3,000 
ALG N EAU AOR UM OLA fata Si, See ees e 8 AO AE, Ue eds Jane Bee 4,000 
BOnEOURMONHIY OFeGke. sas: t lie awe ech od fo. be SLE ee eee inte ae eee ML 5, 000 
Wlorence, South Hardscrabble Creek.; .-..-. 0022-2... .ceceece ce clen sc ecccc en ete ed See 2, 556 
Fort Collins, Cache La Poudre River, North Fork .............|........-...]............ 4, 000 
Cache) La Poudre River, Sout Fork-o- 6 ee ane |S eee ee (nce ees } 4,000 
Mache a Poudre Rivers: sacs .en oot ees eee rel ana 4,000 
LONE aT US 0 (ce A Sete pO ot ne BG Da] Ie Oy need (EU Reen aiid 4,000 
LOU RSVARMLCeN AK Bates 07 oto ey se a ee CM Or UE hire Si 4,000 
LGRES EN LDS TOTS: SE a a Aa ec Spa ie) (tee RI ae) Rat kd ae 4,000 
Crenrrew wi, Gleartak@r 2 oo. . te hs hts eee Be aoe ol AOR AR Ete Teena open 2,800 
SATE TE SEATS s 19 DAE pies ae Rie OE Re 2 eh aae (Ee Cp LSP 2,000 
LUsS ts LEU ee CR ee eli Niece eae Peat 6 | See i) at 2,600 
Iti RCL See ees ol a ee 5 Se Ie 2,000 
IDTV AUK OS a,c k petite ens Ste Pe Neel cn een a(t ,000 
BUA OAR et ease tien Com ae eee ee RE fT | 2,600 
Sine Gan akon neice at: UN est EPC Acerca es 2,000 
Slat OOd Ss priies We erAldeLAked es se joe eee eM Pa en fea a 1,852 
ALS Gry) peer eta Be oe RED es iSite (ARN aes t 4,000 
Pie Cuaron des = ae arra rea eae Sey, on Peis, a oa wee 1,000 
PETALS eCLOVMCCOL MOM a Teme ny cots tunity COMER MIPS E RRC ech. cec[tr sg hn 5, 000 
ROU Dabber Eeiven sen Sian eee asthe ees! ey |e a hee ' 5, 000 
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DISTRIBUTION OF FisH AND Ea@as, SHown BY LOCALITY AND SPECIES, FOR FIscaL 


Fingerlings, 
Disposition. Eggs. Fry. yearlings, 
and adults. 
Colorado—Continued. 

Granite, Lake Creek... -.--- 22-222 222522 nn on fo ane nee 3,000 — 
MeHaddens Waketesy=: Sat sac oN ora a eae hen eel eee eee 5, 000 
Rainbow Wakes a. .ess secs ieee seca aean eoscaw ete ca teers be |p ee eee 2,130 
Wipper LT winlakeq- ma 5 oso s.2s2 cence tndscjoseeessene|tea ee aes | ase 2,556 

Marisel;, South PlattowRiven eset eens 2 sta2 0 Saas yess ae sace| Seer ete oe eee eee 5,000 

‘Hopkins, JWrying Pan River oo. 328. 1a see sen oe tosic aes eee beeen sei ol ene 2,556 

fola, Gumnison7Rivensiecc--ce so-em a ee Sa. nee oe ee | ee ee ee eee 10,000 

Jefferson; Jetlerson( Creek: = 2. aoc oss soak eee ees Se asieee ee Once es sons aa eee eee 3,000 

Kremmling, Grand River-2\ 6-59). 25. fas. 22s see act Seo ne Sees | ies ese ee 5,000 

WPASS Creeks Sis cin eeeee erates Seale aia a ayn ae tana cee eae 3,000 

Red'Dirt' Creek a: 6. 32.552 SoS es 5 ed |e ses |e 3,000 

Beadville; Mid dileihyerrreen Wake: 222. ssse 2 sdes odes eee ee ern n eae 3,000 
Miusproves Lakesae-t saqs0-se2sce Sas saee sees 15, 000 

Littleton, Bowles Lake 4,000 
Loveland, Alford Lake 4,000 
Big Nhom pson Hiversas-ose ee sae je ee ee eee 5, 000 

Big Thompson River, Millers Fork........--...--..-- 4,000 

Eyons; Big Dhompson Rivers o.2 22232 isc 2 ccs ec tae secce=2-s| —. 005000) | 22a eee 
‘Bradfordtliake: ti pete. Saeco sees aa Se ete ome 2,000 
CabiniGnec eee we ea AS hs gee 2 NSE LE PRS Vie eS 4,000 
CavelCrenks toss con cok Son ee eo ae Se a aR a OS | bes cele a | 4,000 

Rock: Creek 3) Ss sas acd Sansa js dee foe Meee a een eee 4,000 
Middile!Sta Virgin Creeks ts ise cc sect Sean oa oe one ne | ok eee thie ots SS 4,000 

INorthiS (Vrain Cresk: 2c cas 55o8 seen Bee Seen eee tee eee | eee 4,000 
SouthiSts Vrain Creck: + 4/5522 sasscce 2 Tages eo naas ceesee eee oe oe ae eee 4,000 

Sti Vrain River Middle Work 523922752252 ssc k52c ese gece | Reece eee ee eee eee 5,000 
StviraintRiver, North Mork. 25522422535 caeccs2 Soa aes -| ese eee - 2c See 5, 000 

St, Vrain River; South Work: 222... 5 52200222235. 224e 5c] eee ee ae oe ae eee eee 10, 000 

McAndrew, McAndrew Lake 2,000 

MarblesCnystal iviensnetee ee cas sass eset eee ass anos soe are eee 2,982 

Meredith, Frying Pan River 4,000 

Minturn OrossiCreeks steam sant e noaes Shans so se eae ase 3,000 

Eagle River. : 7,000 

Meh OWsak ess near welche sas Ae eee en A OED 3,000 

Two Elk Creek 2,000 

Moffat, Martin’s pond 1,000 
Smith uReservoren-te eke cs tase saese sees eeemeeaer Bn eaesne ween oedece se acs: 1,000 

Nast, Hrying PanuWiner.” j2 estab dscteces co cac seen sseacegesn| see ec lee eee 4,000 

New Castle; Blk Creole. 22-20. se isces sd adeeese: occe nes cae Rteeee coe ee | See eee 4,000 

arlins:: Cochetopa Greak- ee tees a2 aera s JAA e Sasa ene Sue ea eee eae |e 3a eee 7,000 

‘PlatteiCanon (South Plattowivenrncs-¢ stccoac so sae ee eee cee Sec ek eee eee Eee eee 10,000 

Quinns Spur; Rrying:Pan' River; North Work:222 4552252 52-225 24|eeee ee eee ee = eee 3, 000 

Radium. Sheephorn Creck.<- oa. 3.6252 302 soanie dt eases s ees are ioe see ie ee ee 4,000 

Rollinsvilles South, Boulder River v4.23 22522 SAracesocssapee sess eee eeee see a eee eee 5, 000 

IRiiedi; Ruedi Creek: techs se scks a Secs paces seen oe hs ee ee ee eee 2,000 

Rueditbake: pat ceteris 6 bes sea scSes See made sore eee oe ele te ane | ee 8, 556 
St*Cloud;Cache'lLa Poudre River; North Mork:! 2222255522224)... eee e = lee see eee 4,000 
Salida i@ochotopa Oreck ten. s.-cuese nc nese nce 25226 sone aaeeas| seek eee |< bese eee 4, 000 

Bnplands Walcesy. i cee2 scsactcce ah Seeesacoe a aden clan | cee heise tele | eee 852 
Napinero; GunnisonyRivers ..tuciss sce asedacscaaee tose Sede ee te cs nese ae ease eee 5,000 

Soap iCreakets ae tees skate cosas dame oe ae See ae Bese eee ee oe 4,000 

Sargents; ManshalliCreok t= / ote deca d2 dq Gost ones ceeends cadccpems| eee emee se ho lac eee 4,000 

HHAWNes | Deer Croektes. cacao dans nae eae See eee wee ae ool See? |e) ees 3,000 

Sloss .ERryinetP an Riven. «ck iasis2 cask be hae foot ee Se aE S| Ce res eae 1,000 

Snow Mass, Capitol Lakes........-.. BES eo ea pote Maa meta 5- eisis wives 35- 2,556 

South Hork, RioiGrande:River; South Wonk. s2 22 2os2 secs access eloe eee eee eee eee ee eee 7,000 

South: Platte, South /Platte;River: 523422222 5228 sl gi ss leas eae te ce eee nee 5,000 

South ‘Platte River; South Wonk: = 22 = 5.2 502s oscect ee eee kote eee eee 3,000 

Steamboat Springs, Blackmer 7: pe enr epee PEOTEN Sere aye Si 1,000 

manne DMKe =: 22325 Loseas dk ks bare Se oeeee | soeeee cece eee eee 1,000 
TRARY ORia5.0 55s. 2 Snot ee eee ee As] Beccen reson Rowe oaSES. 4,000 
Miller ake lio sosc seen ae acd oh ce ee heed cece ee cn cette ake omen err 2,000 
Slater;@reckys22 23.03 252.53 sae a eee ee eee eee eee 4,000 
Grand Riven ...o5 2228s 235 gas sede a ees | Mee eee oe eee eee 2,000 

Sulphur Springs, Grand River; Williams Mork<-)3222 22s). sccccs|boe sce eee lee on eee eee 4,000 

Dennesseo Pass,-Long ‘Gulch! Creeks. 52225 2 Ses sesso sak eo ese eee tcc ee eee 1,704 

Wiellor-ywWeblorslvalkcescy clu Che ya bee Sake ose OS a aes | ee ee ee eee 1,000 

Wioleotie WarlorA vers ar 2 cncnn ees ass nite soe Sse rae a mene eae oR eee ene oe ee ene 7,556 

Connecticut: 

Canton epmneibraneh-cedaccrer... 24o2+ tance meee ete seein See eee 2,000 

East Wallingford, Overbrook Pond 1,000 

New. Canaan Ripewan 'Creake == 222 bs swe ce Secwns eae ne cee anne tee 3,200 

PilveniMing (Creek 5.5.46 0. 4e sa coe denies ac cee one | nee 6, 200 

-LTINIGYAUAKOs = 2= 4 ot Son She IS ee a eee 2,000 
PIVGINMIIOWREVONS < Sos-.i ea duoc tiene Seale goers | pee eeeee 4,500 

Waterbury, Hloprorodloser 2. cece oo ls a saeco naa cone eoe nee eee eee eee eee 800 
Mad River.......- bieiuiscicieid ol videcidies cidid fe eelee sodemccellbaeee & See ee eeEeeeeree 800 

Winsted, Farmington River‘and tributary sj <2c2o ss sees eas lcn cece eee ee ocean nae 10,300 
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DistrRIBUTION OF Fish AND Eaas, SHOWN By LOOALITY AND Spectres, For IIscAL 


Fingerlings, 
Disposition. Eggs. Fry. yearlings, 
and adults. 
Delaware: 
Wilmington, Brandywine River........-- MES SPS RS COO RAE Bee RARCC OS AOe posers Sere 758 
District of Columbia: 
BM aSHIN EtOH. COnUCAL S tatlON AG UAMUMN s).< faces csc n ee oo cee as] emtalnieme acct all ls sleep cere 26 
ig 
Pe LOM OCU Ons LOGO ce eion eeern a aete e eo Sesame cen cee aca san caaeec S| apraasaaeeene 4,000 
LEUNG [000010 ooo ORE oe) Se Se Ain REA Cone meres ay MA medi ses | lapis ake 1,200 
Heit OROnvaD ONLOMMN CTCOk. sae wee cto ents sails yas oe a tere ae eee ane Rmene 4,000 
IBRD ONES condos ao ogenicennone GHeeenE Gator Ho sone] bed-|pasetuaccese| ee abassahe 4,000 
Mantin: Oreo a2 <2. me'. Je clare noose ecase cs aeeee a sass|be= coos eee nee Deer ese 4,000 
Boundin eMail Creeks. ook: fe ce,: os sia se oon one oe ele Ace ey ete eheeten 4,000 
oaebps Mill! Creakice 32 se oe con sess sce pce ae pa] nee teat eel Saen o ebre 1,200 
Bares Cree keane sso see ce oe cent ee ee eee animes 2 ee ae eee eee eee ears rapes 4,000 
BICOL S| CLCO Kevlar eect ola earl Pas lerata tae mre eine eRe an ee ee hal eater te ar 4,000 
SUPOIOIN Chis Seen te 4 Fat Saco war Sin BSR SHSM Cosson aE \ces rs arc een eee nents 4,000 
AUF Ore SSS agence og cop ceccchacs qceaneescearee [Secs sscec 4 l4e53=-5355- 4, 000 
AWE BOTY el CTs Shae (aoe sea poh eiees ose noneaSaeese [eee ae areeeiere) een ae ete 4,000 
Wianwormian Creek. fee. c(oc. ccc Wass caeeseet< sae 5 Ene toe eel (Be 4,000 
CURNUTEEU I LA Chae 2) 5 Se Ra RE ae oeecide ona Er eeoe <ASenaa SoH ade ec ce onerancrsncias 8,000 
OT TET Bice Tr bl Ea a rah Sa Ga an ean Pty ba Bel (OUT AN et ow 16,000 
Stree ee thet fg Ld 2 CROOKS Sess conc closet tate siatel iain a(e sais = 3 Se /al= stare (oe trois ofa a. 5ea| SS aoe ERAS & 2,400 
0: 
gisoe StahO iS COMMISSION... 205.5... oslo mcs c ee tees i eacec= les sar O10] gece ee ae ay al ee, 
EE IMO CoS DONE VoL ONG som cles o/a.-c/e entice so cae sete Sens Sales ae oe se eharel| Ue ee eres 500 
RSET RE ATICL YS; DON Gea 22s oe = ce em ne eins bee Doh cele ae ee oe eal Peet amaee ese 500 
Hansen, PE sf er Social 50) (ie Ope NI eT aan EAR A wn a 500 
TIED TAPES el pita ova 2 ERY 0G (5 eae cae pete ne Ys es Oley BoE INS anee ee te ee (ere SN Rear 500 
Mpplianbelbrocht SWake Sot jc. Mosc ete Gaerne airaciots | et ations acta | ae u ee a wee ete 2,000 
PEVeIniE SAK CE see ee ee cee te Non oe Sean sce eae ots |e ie Seer Le eae oe 1,000 
Grimley Gree kmesaerr ase serene Med ithe eee Soak aa ee toca ieee cameo 1,500 
BBLON VA RONSOUS PE ONG ae Sis anne aaa cc Sesh eh tence eae Sate ee 500 
LUETEYGL SEP EN SHES 0} ah oY all Evo a 0 LEO EO ean aa eee 250 
MADIBS HobAmMpedeliakOn.. os). ofan. occas esos foe end ce aseset ess 500 
Roberts, Lava Springs Ponds 1,000 
norton. Nichols Pond: -- 220 soe... 242.8.) 750 
Daye temsonm bond’. 02 2fe ee ssi. ueekeks 500 
Mlinois: 
12 e Wearalergey, GTReSSy Crab el eee 6 yee eR Ses ee eee 675 
RITE TOS OCU MELCESO StPONU some. poco thle Ee Nae maces) Sete ee 200 
Indiana: 
PPPOE AVVO, CLCO Ke ee eres ccs cee ee eer Bee te ee eh re 2,000 
Towa: 
J MCTAT ITD ed 2s TEN) 272) ae gee ee ea a ane | na PT ra a 1, 000 
Mrlinprome brush Crock 2.) oa sseee ns Screen ook eee Saas Sere hae eres «eaten a oabeee 800 
POLI PE ELOUO We OLOOK tre ann sonnet oo seins oe oe anata mee | teeta 200 
Pe Mapp lOASHINh CTP Kart ae eto LOA. 2 tae Senso he eee asec el eee nee ance Seton 1,000 
RESUITELE PS ERDOET OLOG Kee eon etc aere sete ana ua seeks aches lees ae chet ESE | meade ete ieee 1, 200 
CARES Be LUO LSS ae Sele i ae BS Se SR |e nee i at Sea 3, 200 
MENLO HOd AKO COLEO nse tee open ee ae calc wee citoronie asin ante penne de eee ae aa | a ee 300 
Eph yell ey dD) Nea Bay a6 Lt ey ay ae Oe Ase en ey IER aA 8 eae tN 400 
IRTP RATS OF MENOP CIS GLOOM. Sees Se et ek yee ns SeiLe Lerten Dane aere Seer cies 600 
METI MeCrLol mV) GOCIENOMCAK Lee Sls seh eee oe Soe heels aoe nee ah eset See 400 
ADSI UAVEES SPMLOZUM.~ ©. cs. soos. a eee ee ac nee ce Ps) Caer a a el [a ee SY 200 
“GIES Bk es SE AE oes Nn SE Ee ee ak prt bh ee ties ees | Ee 400 
Oltesie eins Pyare l ss gt Se EES oe RE Ne Ae Seen eter ee AN} a Ny 2 200 
PELOTSESHORIO LED ee eee ta tl ed Oe a eee aa ial ee eae 200 
RURVPISIGeen Lott © ORNS sas bee I Fe SI Se IP eee ce al sin eee nee 400 
PRUIOIHPSON ru titioe ee mee reas teat ee no ie ee Be Renee le Be eee 200 
Weir Coolva Rinne ne eee face eee eae fo AS) eee ee |e eee eee 200 
Le TEP UE ya Fo LG ve Ga IBS 209 a a a eee ee ete NE ee ig | eed Be lea Ses mahal | ie Wee en i 400 
Pin near y OAC IE ONG sue ieee oe eee ee ee ee ee sale seeiae 200 
esinninem iS PrN POroeKe aN anaes Nace Pek Ce eee Ce ily en? eee |e ee eee 400 
BEY RYCLEIS p31 OS 70 aTa) a2) yl 0) 12) ea a i Ae oes ae ere ies Meet le aed ll NI Aa MEP 300 
Wiericelubep Mt OORNEAdS: POnGes sy Ue UN 2 el Bee ee ee ee ee 500 
IDEA EC OES OLE OOCy siti nen ee eee ou eS Se eC ETE alee ees - 1, 200 
CrinninininCree ks eto eee en eet ee eae oe ee ae eps 1, 600 
ROSiMuCeSEGCt GUSO DrAnOnts soe. ek Owe Ue ye ON Oe” i Be hs 200 
EEN O Wiech Vel erene Wiech eee nee ae SeeS Me ea ee enn ae daenaeeeete 800 
NES itera WE ARE ihiat Brn el coy a oe ae 8 iS Sa mana |S Le Bric eagle (Ne Cab eae 2,000 
SRL O BE caTtN hOR Ke eer Aor hl Aad MC eRe Be EMA SB ety. ho 400 
iyiaukorpbedte Hono w Creckecs ton uy c tr Sie Ue er ed ag 800 
BAG CLOG Ree arn) oes ke ee tee hee SE eee 2,000 
Patterson Creek 1,000 
Silyer@reakeun eer ee 1,000 
Wilidoe Cronk ee weer Se ee 1,200 
Velignphivarese set: = uel ee eh cy. 2,000 
Kansas: 
Rin Gna per sponge a. se: f22e Soa Sys A 216 
MimpmansOrappie Make eos.) hcl. oe ae say Sek Se RA a aa SS Me 14, 000 
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YEAR 1912—Continued. 


RAINBOW TROUT—Continued. 


Disposition. 


Fry. 


Kontucky‘ 
Barbourville, Goose Creek 
Harlan, Cumberland River, branches. ...............--.-------- 
Ida May, Kentucky River, South Fork 
Whitesburg, Kentucky River, North Fork 
Maine: 
Bingham, Little Chase Pond 
Searboro Beach, Massacre Pond 
Maryland: 
Havre de Grace, Rock Run 
Mountain Lake Park, Killins Pond........-...----.------------ 
Oakland; BigiYoughiogheny Biver-fesc=se2.2 sees eee eens ee 
Massachusetts: 


Michigan: 
Bailey, Crockery Creekr.- te. ao jose ac tedcne casts bese een 
Crystal Falls, Paint River 
Grayling. Tilia Wake: oo tele sence eee eel Rh ee 
Indian River, Sturgeon River 
Jackson, Miners Mill Pond 
Ravenna, Crockery Creek 
Rose Center, Buckhorn Creek 

ClarksiGreelers tic. as aac et ee Ae: 

Highfield River 

Walhalla, Pere Marquette River, South Branch......--. Ree BAP. 

Wingleton, Pere Marquette River 
Minnesota: 

anesboro;- Choice Creeks. -< 42 cnc es. oe ee see sac eee 

Preston: Campi Greek sick os ah he. Gens nals Me tot a ee oe 

North Branch Creek 

Partridge Creek 

Root River, Middle Branch 

South Branch; Greeks 7s ese ty es srs foe elena en 

Trout Run 

Watson Creek 

Wisel Creek 

Rushiord Choice Greeken sciseicc eee woe a eae ee ce. 

Enterprise Creek 

Silica, Little Swan River, West Branch 

Missouri: 


Allenton Spring Greek: ic2 cs 2 rae ee) eee ge i oe 
ATingeton;. Gasconade Riversss5*2eo- ee eee cee Soe Eee 


Brown Wood: CastomiRiverscs sss s-ccee nee Seen came ne ee eee 
Carljunction,| Spring eRivero asa: ss-ee cc eee oeeeeeeanince ease ee 
Chilton“ Current Riversesscses ee eee ee er eee ae eee 
Clement, Establishment Creek 
COOKS OLAtLOM tM leramMeechuLVenee see! Un Seema pien Le th miata 
VEL LOM MS I kam eX OTER RAP C AW 53 het leo UES Reh Lal Ee a peta 
Mannin oe IMeramectRiver sake. 2 «se tyes eerie re oe es bee meme 
Harrisonville, water company’s lake....-.........-------2- ae 
HamMaraS Prine wee sees asc, tee sorte aes Net he eee Seer eee 
Hebanon WoakewHa Ha Tonkes2sh-c oes saeee ee see eee Smee 
Montier, Current River, Jacks Fork 
INeosho; ittile Rav emsbranch/omesnses: pen cuce eemacnte aa eee 
Newbury, Keantuck Run 
Newburg: duittle Piney River-cia. (Slee ses peeks cent eae ee 
Paciiic Meramec (RVers says seo ee fe eee ee eee Ne orale Me EOS 
Rear SAC ARAV CTs s a6 pee sey aie oe ae een nN Sa ato Ca ee 
Peirce, Citys shoal Creeks 255258 32k = eae ese ee See eee 
Rolla, Coon Creek 
Maney Takes (See Milo REIS aU tec an hele bal 1 one alee ema 
St. Louis, Larimores Pond 
AM plicanits ees 5 LUN ee so See i Pe Reo See A eae Dee 
Joseph, State fish commission 


South St. 


SprinchieldMntiterss#Pon dee i 2 eee ee eee 
TPhayer-vanaersonerv ills 445 45.07.22 ae Saree seen’ hee eee 


GreeriSprineiCreelesicsiis 0 ee BERS ere eee ee ee ae 
Windle va poodle byClesen a aaa) 6.5 AAR tm ARnt ene end Se Rete eas an il 
IWiatsaw, ( eemGree kan con Cele oea) ee Renee Vee RAED per ee 


WiarrensbiuressApplicamtes-o.. coke ask sane tent | wee eee 


Weaubleau, Weaubleau Creek 
Halina CasvoniGreck merece eens Sass nek ce pony Sen le oes ee 

Montana: 
IBOWROIN ,BOwdOna Kes ee ne ae lee 
Bowdoin Reservoir 


8, 200 


2, 000 


Fingerlings, 
yearlings, 
and adults. 


3, 260 
4,890 
3, 260 
3, 260 


2, 000 
2,000 
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DIsTRIBUTION OF Fish AND Ea@a@s, SHown By Locauity AND Species, ror Frscan 
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RAINBOW TROUT—Continued. 


Fingerlings, 
Disposition. Eggs. Fry. yearlings, 
and adults. 
Montana—Continued. | 
OLOMaN OTGPAD CLOG Kan cain ise eee nes Ww cen so ete ea'n do cone } 7,000 
aembla als: MISh aAkG:'2 Soo s2cc oem 0 dacccun coed caewles ooce 1, 200 
Noone RALUESNAROG Crookes os cones ses eb vows occa Se ace coe e seen 2, 500 
PGtekay ADGIONY WAKO << dec oye co secs ses cas cceeddy adap eiee du 1, 200 
MAT ENSIGRGse eae ciate ta eee ass Soetace sass senes uses 1,600 
MUON ARG soe tore cert a a ed esa dd aces ends becoecr 1, 200 
MerureMe SHO OLGO kn oc nen oe sec lc ueee re sees ose csc acscesauslls, WLS sO00N PEE Who Oa ona ees 
Morhine.Oahlnert Creeks 2. ccc css btu. ce dsacodeensueseses celse 1,600 
WETIMEWONO ©. Senate lee tues coves ree seece ase 800 
i Trip Nay Ad Sige 2) eee eee Cee Mey tee Er a OP er eee a 400 
PunndiverOhrest Pond os co. . ences sess. cote oe ae 750 
ISOM NIGNOISON'S DONG. seaecc. - Seno een acc eta eee eee 1,000 
Perrine?s PONG. be sike ss Looe cae nee eee ee ead eons 1, 000 
Joliet, Rock Creek....... =f a3 7, 000 
Pe WISton: Wemves Ong iA. $e se. soot ae ate RUSE re hes oe Le 9, 500 
McDonald Creek, South Fork 15, 500 
Waite Springs) Ponds 32.82 2.25 5 352c6 2s sac oeskas ort 750 
MISSHR a UM Ter Oroe kee re ee = Sok, is Baas WS ae Ne d Saco aa eatwe 2, 500 
API ETUN SST EL RG eae Sere ae co ters Seite eye Se aS tia or erie [Seals Mase eae ae ee Net 7,000 
Nebraska: 
SHE TE OUAGION GlCOK ee hse Joos 5. seus vase te Coase nee oeece Re Bt doa ek cele oeemene ae 5, 000 
Merete OUGRETERS CLOOKS. tesla 5 Scobie Sec neta amen coe eee tee leon ees eae 5,000 
CUETTEADINGL. VAST ESI T S31 (07221 gg oe Cn eg Jee Geen (ee bp Pp a 13, 000 
ERO UR VRE OCrtL Vlora oe one en a) Roe eee ae ea AWE |e Shae es 3, 000 
CSETHUS JETER S/S] h PG 2 qe oe ore Tete teal ce) Se eee | 3, 000 
Peat ENATSISO so ONTISON'S POUGE © 6 b= soe ye se one EA Ce ees Seay Dee oe ceo peeeeens 400 
Nevada: 
Bilge ler ponin CIPAK tee cess a. a ceeanuce ds Sain a isls Soa aoe teleae ee lee en ae we cers 800 
MeEKdi Stalo minh COMMISSION. 2 c/)seisia ods los eele oe siocien se Sree 14 SBC ace Ree tec alt ae ceca eats 
New Hampshire: 
Maven Greenveih TOOK. a= 5 2h 54 ence necien cen etic csibinvaeahlooetebceeserleuees ae anscr 1,000 
acres ROOK Sats ee sas oe ce time Mois ade a stereeans Sea amye ee edt mamlstuacia aie lhe eet betcjo a's 2, 000 
WITH TPOPSB TOO Bee aes | oo ices lata aici Saere ed Sects ae claire a [LS eee en al xe itor ete tele 2, 000 
BROTH TOOK S eee ne aa Aes See Gaeta asloater on suiaeSaia Penanaaeeeelate mea aeemare 1,000 
Wier POL Baker, RAVEDs. ooo | 6s misbm ois elnisieais calcio erence tee beta amides kee 2,000 
New Jersey: 
POLO nem WA ONORC! DTOOK 5 <a ek os aieratadis cial ori iwiarac See esclaien fe Ete c ateaee eee cee ese sae 3,000 
Ne wiGunnland | Menken’s| ponds: 24. 5550 355 seks ceecis cca wtoeeteocimnlccclstetes sealoniceemee steals 600 
ERHCOLOM JUNCHON MILISLONG RIVE 2 2 (ato <cits e/acinciais res a- nie cin iaa|| (ose see elem en sem iseeee 3, 750 
New Mexico: 
MARY Myce EsLRCTGO, ML CCIO syets.c< Nismo crorecioesara feared weinfe oe errs an Die =| ai dataea Sara sie lem emaate 2,000 
PaGIn Creeks? S14. <\ay.< a cistelc\aleciaisjesinicisie ois na eae @elianies| See ord cziacinee a a seer kes 4,000 
New York: 
PALAMON BO ZONKIN OLOO Ke es a ays ace a.-lionre eee oe emp pey oe Siste Bete sio nie wee Bateeeaeaese 3,000 
APE g BYET notary AG 92st ae ge a 2 eee See Sane feel Kee he eae | CREASE em 225 
sions plan Charlee ON. jan co myo sacra ween easel oer Se ato ae eran | eee eee 300 
Battery Park, Newt OF: AQUATIOIMN YS <2 <5. age a deem teitnas ooteme B OOO! Fiche wetat eli oe sete e ee 
PLS HOLOs BIIP LW AlCl ia KeS: setae SN, oc Staten actos ant ia dese «Hoes ewe sleet enacts | 400 
Denson Mines: Star Wake. cis. concn cmsaeo cic snow iiniesdsnmacien ten lectern ates DODO ee cmeme anne 
MEAILICOOMS INOLG) DTANCM nc oc5 ec fs a henincsained siainc aceShe sonndanec|ssoea~ceneee necacescenee 600 
GPE. 50) Wil RAN OTPOK cas. fe ac) arc ciate: c.oa sisal cinnclo Se ae Selous |Sekpeleeeeees lsc Paeenetsets 1, 500 
Georgetown Station, Middletown Creek...-...:.-..5.-20.-22--.}e-eeeeeceeee 1 =f a See 2,000 
pen MAL MOLpeles DITDILUAL ia a5 = aoe ceate tom ue Semnocae aes Seem secmenee (aeieeerae ase 4,000 
Katonah, Stony Penile tReet aes et fk ade Aiea cen: ee Seer a ite ase eiera | 3, 200 
Pakeelacian Copperad PON. 2 sees amis Siw ese etme cee one Vee 5 a Anne (eae eee oe. 750 
MAA WASES 1 OUGDOG SLOG N ss aca chin Quroita nnd ot anoo men sane ato anil s|aomceesoceaa | maetinem seek 1, 500 
Oneonta, Otego Creek and tributaries.............--.-....-.-.-- ae weee tame teee 8,000 
MIGOILG AVHVOD=. 5 -00-aa5c woot 5,000 
ATONE LOG Bere Fo Seles ete Sen se eat Sector : 1,000 
Patterson, Croton River....-. Oe RA OT ra pe = ete ops oe eee 4,000 
eam nE Or KAATOUOLMGAKG 0428 ec, toes ene ek Ame are e| be can Peo Lees ete cates 1, 600 
POs bi AIOOr CIOOK. « Se. 2 ac qstes ado bs tinea cadaceeesepe somae ios ea eens (tise Se aseee| 3,000 
POMOC BLOOK o> 35 .stdcnn notes shelcbese ckaeeseemees oe lecame ecee Sele eeetats seers 3,000 
RE UAGIN SH eLHAM EON ones ces onc 5 ccs cw caise mine teesenee eee SOOO eC eke ae. & pL Pee oe thin 
REMARERVOOG. UNCKSONOTCOK sca 556 oso. pe acest sabe cinb es Tan Suilsinin|wisinableeions onl eclaee mena 2,000 
PLAC Mess CULLING EL OlCO RY =k aco Sook St Pas ce enidies ob 5 opdelenaes |= amaauorseeal eeu et ause = 600 
MATLTIORTPOTIG CU TSGIR oles Sens Poet om se oe cere iota Dies oan | rac gs epee SR Se on 600 
HONG AEANGIOO Ke Sats SaaS Aas chews ease hes sic Siwens > ee lanice scene Soe UeL oe Soe at 600 
North Carolina: 
CELI IN Olu MONE CLP Kae seats ao cscs ne oodles s vee artic e's vals va hs |Site wRmaiaeeia |e cite Sainiate 4,000 
MUO WA Tea SOW DIT CLOGK ooo. s saan: seb oder eedee cl rire sclecanetccsonc|e cess sccce’ 2, 400 
EMO UAL ESO UO LOG KA ne een eiere ac aera mia oe ewes Wels asin mea cme leis «eisai 600 
Balfqur Balfour Quaroy FOU s eee Sn el raat aid sve eee aoe eae cals mcsccmeekes 3, 200 
PEAT. SPE Ie CNeOks er eas wote Se na. aioe se ears oer | aaa case wecles <n See clepme 1, 600 
Dips Ine Greek, NON ANG POUun) MOLES de tcc ts cate acs anfalc nwa ve,cnacc|s onc aonoee 500 
POG TaHCHTOLEN Ol. soe base an eee tae coe ak Aone, [seco ehh ot] hale ce opteiee 400 
PV HITE GeO nee 65s oes ee st atin wwiciesauiat ot sai et [eA asco clo wale cee eens eee 2,400 
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DistrrBuTION oF Fish AND Eaes, SHown By Locatiry AND SPECIES, FOR FIscaL 


Fingerlings, 

Disposition. Eggs. Fry. yearlings, 
and adults. 

North Carolina—Continued. 

Black Mountain, Dobson Creek 6, 400 
; INE (Crites) SaaS es oo entra ace n ete Sees Maer ee seem — 4,000 
iittle Weft orks Creeks. «2 Sspisewiacewesteweieeial| eee = alas ee eee eee 2,400 
Hone yB rant elie ctcteier (ajc wins eieaiee eon eeiell c= Se a a See eee 2,400 
Mopnilain'! Creekcee meyers ninisiminte stesso seeara|| Nom ite er eee 4,000 
INOblets\ Creeks sate eemiaseese esse a ee ee eee a) Oe | 7, 200 
Owens | Creek =e eb eee m-idoncisieeistes clea oa bee ae seeeee {hoetmeeeee 4,000 
IROOUC Tee kiseet en claiainaee a ctem aise eee eee Soe eee ee a 4,800 
Rand oliph/siBranehe -reccriccsceek © eee ee | Societe eee eee 1, 600 
Rock. Creek soi. 52 ssssctcssede etter acsiceseclaces||aeot's sce ase eee eee eee 3, 200 
Sugar Pork Creeks in. sc sacisc dh mciacsisee sccles| ota odes sacs lbeeeeeeeees 3, 200 
Swannanoa. River, North: Mork... 322-2022 25 3). 222.2 = ele See eee 4,800 
Swannanoa River, South ork. ooo) ieee |e. - soo aeoe |p aa eee eee 7,200 
IBTevards cal panlwiake et eens pee es eer Ere rere err eee rer errr te 2,400 
ipridgel Creekwakes nso. cost ore ce eee ree eenccete ee bere 2,400 
Buckhorm Lakes sa: ssscteesaceecaccekecepacseecae esses 2,400 
Deer Parkehake. tooo.) o8 ieee ee see cehe tare Reeneecee 4, 200 
Mike Rank Rondmessee es: 2,400 
Bryson City, Alarka Creek.....-. 6, 000 
Bee Wee keer are sci le eee are one eee en tere arse 3,000 
Bear Pen Creek 3,000 
Bins branch escsts. eee h nach ec ecee epee Eee ree 3,000 
IBTIGZe Cree kswiers Ue 22 eee eee eee eran So eeeres 3,000 
Buckner Creeks sas aya eoeece eee ee Oe ere 8, 600 
Wherry @reekeunsk. 2 ccs ee ke oh ee Bee een 2,000 
CoopersiGreeke eee eae oe eee ne eee 3,000 
DeepiGreekesnse en eo Mae cee cee eea eee cee ee eae 4,000 
MeepiCreek Melt Mork 5.22 ase sce sewecweaessee| Seeee ees aos eee eee 3,000 
Deep Creek, ight Mork.22 2). 32h-cecesc eemecee es = ok Pee eee eee eee 3,000 
in diani@reeks. Sahs shen serser as sees oe toe eee oe ic eee Se ce ee ee 3,000 
Keinklands|Creelkis 2.2) sts -cnige ss okmem eh series he nelle, eee ee | eee eee eee 3, 000 
ands Creek jssssere- scene Hidas BIAS Seo oa aso ROAR ESE Arend baadaqeudssc< 2,000 
WongsBran chee gaya aciseceeccaiecinee sae oeoaeeeeee ct Sesame eae See 3,000 
Nettle Creeks (ss seanscek onqusice epee eee see aeons Si 2,000 
Pole Road Creek 3,000 
Mock Cree kw sce sos oceecesee sseeeeeee s saaaecermeee 3,000 
Sawanill! Creeks so tcncsts-nieiws ewes eeesaene 4,000 
Carpenter wButtisipon d= 2a" aoe ocec ee sole ncne ane necee eee 1,600 
Chapel Hill ye olingi@reeken ass cccs noes soe cn setae eee eee ne ree 2,000 
Cherokee}: BeanWallow! Creek. Sie. ssa-e-neseseoaeeeee seen eens 4,000 
Bipi@reolaascsictat tacrsroen ere ae oe eae ae OER een see 14, 000 
Bradley Creek..... BU Stn GE REe SES wnt ste meOe ue cece ee 4,000 
Straight Fork Creek 4,000 
muckaseigeeukiver, diavien shOrkeces occasion cece nae ae eres ae eee 6, 000 
Wipper Creek sess aeset cnet ceane serine Soares Se ese Sere beiaicibcrste Sane Seal ae tenes 4,000 
Cranberry. sblevins Creek saascaaccel- 12 we Se etseelsiee ais erate eee amen ae es nove |e eee 2,250 
CranbernyACreehse .. Scene sessseee fae osteoma sae sokamoe| Settee teen eros Seana 3, 000 
Millsboro Greens’ Creeke: sucess. Vea eed aticiet eeen esoees ea cn laa eer eee asa oer eee 3,000 
Wath ammi@reek=, Bs ye gaei ah cc teackt csi ered eaisb ae een wh ears en ee 2,000 
Billkgharks stile l bes Cree kee jaae se seek ccc classics ers o ieae ee cents meer a ae eee eee 2, 250 
Hendersonville vB anes pond emscns ers tee ceo nec oe sence eaters [eer leosc ate se cee 300 
Big Hungry Creeleins sciasnGnacjs cone sance tects | sete te eee oeeee eee 300 
Clear: Creeks /NorthWorks-Sh52 soe Sos he ee oe ee eae | eae eee 300 
MiTsty Broad RAVER: Seco nee Docie weve ces brs eave aie |e ee cee | 300 
Green RIVER rahe cote vena de ee eee eee oe & on Chae eee | Seen oer 7,600 
Kantiga Lak@aasat sac secng cscs sere aince scarce ee semen en Onell eee ee 16, 300 
Maurel:Creeke. jsocecec cence tect che tenes seca Sacee Sean Dene ee 300 
Reed yrPark: Creeks 7.% 25 sass tsasstenaasee acces bem ase oe | eee eee 300 
Hill gint, Cloverdale) Creeks an seem sete de meee Meee ogee Sees |e aieae en eee 2,400 
Horseshoe Mosters!/ Creeks sarccscae cies ow a ee Sic te ei Eee Ne et re Le 1, 600 
Witt oh. ae oe eet ee ers e oe een Bee Se oullsecesacactne 3, 200 
Mill Rarer North ROnK «cfs: sae ssc ee ae Oa ae eee eres 300 
Queens Creek. ss oy Mano eens ieee nao o Oe ee eee tC Tee era ee | ee 1, 600 
Mauirelton Shelton I aireleeyi versa te am cca eset steers he caterer ae | Ce rhe | en 12, 000 
Bainville alls Pam valle TR Ivers. <i. csceisec oe nich Ace cio aoe noe ooo re alate fees ee eta Re eee 9,600 
MarshalliBigibatrell Creek. csi. cas naceis drau oo nee cemeay enictdlne ook oo eee oer ee 600 
EBB COCK Ra aceite Ghee scio pe dake ee arcrseerarekomie wien PURE ne Ids cree Es 2,400 
Welt Creclosst cyst ce siex seen wa ede Sees eee [okecrroaeskee 2,400 
Minne polishmnOewni Verse aaa as ane cee ero c ae ceteaiteune outa noes (Eade gee, 4,000 
Montezuma, Chestnut Height Lake 3,000 
Murphy, (Owl Grecloss co.2 Gee ek sia baie acento an eccwecns Get aac bt ee eee 2,000 
Old Fort, Curtis Creek..............-. ‘ | 4,000 
Penrose, Claytonilale rec £0 ins moe dare ooh aos wees | 2,000 
Crahle) Creelieter erratic nde atu ccwenaeinens saemmaceeiee 2,000 
Raleigh Batis Mondetwam cece ce canes ene cere hater tase ne Stern ae | een me ona 800 
Rosman, Mast Works Cree keen cc ccc so sacins claw uct oa da taectetell ee Cree eral an ne 300 
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RAINBOW TROUT—Continued. 


Disposition. 


North Carolina—Continued. 


Tuckaseigee River, East a 1 LONI, a 


Tuckaseigee River, West Fork 


TASTY LE SULGUIA Gino) 8 SSSA Rane Beep ee [eran ioe ae PARE Bid 
SEMESTER SOR CIN PHO GLOOE on sat fo cn Secu ed = Sa acnic hu aw eae tes|-c eaves pesca ieeee ve aeeene 


BODE OLObk: =. <,c=26-25 > <acs 
@apiniGreek 2.242... cs 


PROCS TOOK = Se oe ceo ok 
Waynesville, Barnes Branch.......-- 
Bradley Branch......-. 
Brier Ridge Branch 
Greek eS 
Campbells Creek.....-.- 
Carpenter Branch.....- 
Carver Creek.........-- 


Gaddis Branch. . 
Hnter Creek: .--2. = 22 
Indian Creek..........- 


Longs Branch........-. 
Low Branch........... 


Mitchell Branch....... 
Moody Branch......... 
Old City Reservoir 
Opossum Creek......-. 
Owens Branch......... 


Pigeon River, East, West, and Middle Forks......|............|..-...--.-.- 
PROTO DESrAN CHE ect se tA © Hen STR ry a be 7 EARS ts Aerie Be oes ee 
TOT Es reeiia ties | See te eS Pea occ | ROE © Aen ee ahs 


Rocky Branch......... 
Sams Branch........-- 
Setzer Branch......... 
Smith Branch......... 
Stingy Branch......... 
Sugar Branch.......... 
SugarloafCreek......-. 
Swamp Creek........-.. 
Taylor Branch.......-.. 
True Love Branch..... 
Turner Branch.......- 
Turpins Branch.....-. 
Wycle Fork Creek... .. 
North Dakota: 


_Devils Lake, Devils Lake........... 


0: 
Canal Fulton, Spring Brook......... 
Mansfield, Beverstocks Run......... 
Colwell Lake............. 
Dickson Lake. . 
Dickson Run... 
Hagerty Run..... 
Hannawalts Creek 
Ontario Creek.... 
Spring Mill Run.......... 
Newark, Shawnee Run.............. 
Oklahoma: 

Enid, East Park Lake..............: 
SUNPIOE OnG <5) 2 ke see ck one 
Spring Park Lake............. 

Roff, Byrds Mill Creek.............. 


Se es ee jr tetteeeeee-e 


} 
ee |--- 


Se ee ee 


Sew NS 


Conds GOnnee 


a ee 


35555535 2222222222292222222222222222222222222282222222S88 


w_wrvuevevuevwevevuevevurwrvevweveueseueseuevsuevseses 


a a et 


Pe tt et et et et et et et et et 


w 
wo 
S 


Onis he 


~ 


S888 8883522332 


32 DISTRIBUTION OF FISH AND FISH EGGS, 1912. 


DisTRIBUTION oF FisH AND Ea@es, SHowN BY LocALiry AND SPECIES, FOR Fiscan 
YEAR 1912—Continued. 
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s 


‘ ate Fingerlings, 
Disposition. Eggs. Fry. yearlings, 
and adults. 


Oregon: 

Baker City, Baldogk Creek. a. 2 shee Sooo eee eigenen 
GrandhRoundrlialke there ea: o= ete scenes anes 
INorthtRowGerihiv eric. ca joss ae amen er caie oo eee 

Bonneville, State fish commission...........-.- nee tie ee. Se 

MishiLake, Big Greekee cela essa cee ce qatar eras cae eels ok 

Gibbon SUmatillalbiyer coe) scereoe eek h lh eek catenin a 

FOlbrook; HOresb:BuUneehaonenes che ee wes Se Ree oe er cee Sone 

im bler\CrystaliS pring Ponds joes yore sae as ee ee eee 

INoom Station WioodsiCreele ss. p eee eee 

Oregon Citys Aibemarthy Creekws=- see eee hse eee eee 

Beaveri@reekeis.. cecccece ata ee See eee cent 
Molallaskiver Norns honk renn amete as aes oe 
IMG OTe Cee ct Met in emchs hes seen et ota cee iat ees ee aes 
DEOUT CTC ke Sie eee ei Ate e tyne eee etna ee 

Pendleton Me Kay Creeks 0c een sete een ste See Ee 

Rogue River, Bogie IRAVOR ase seen tee oe cienes cer ae eee 

Union unehon, Catherine’ Creeks. so) s- ses oe ot ee eee 

Spofford, Walla Walla River, South Fork............-...-.--.- 

Mamhill Yamhill Raver, North Horkee sc: case se - esas eee 

Pennsylvania: 
CammaleLrowt RUM set eee weep ee ee ks eer be arise {Sul S28.o each eee] Saeeeeeeeee 
Cham bersbure Biren: aa seen tec ne Cota ne ee ee eee lees eens |. sreyesose Seto 
Carbaugheersences on eat cece ccna eeemeee 
ColdsS pring wana s.e2 see sae esa eeeee 
Falling Spring Run 
Hosack Run.....-.-. 
PIMOURMS eee ct See ccce como tioe cis Seem meee 

Chapman\Station yelaas Ponda. seein Sales oe eee ee Seas 

Chester, ibickleysipond:s ce Gs staeen shee Ueciclnwen eta eater ented 

Clarendon, Amoi: Creekae= sent nen ote Semis mises cece eee see 

MionestiCrecks Wast/Branch-fa. -- seme acess | eee eee areas a ee 

Coles Creek, Pine Creek, Hast and North Branches. ....--..-.--|-..---2.--.-|--..<------- 

GCumny:, Viellowi Cree ee este ae re ae te eee a re ete ee 

Tipyin EVO wel Sip OW Geer ete tars ees ate ete a nici os ae are oe tare tao ene 

Karthans,' Coals. oe 0 ios ste ek oie seis ot sitet oan Csi See aca ae 

Coal Run; Left Brancho- tities edak cede aot ee ene e eel eee eee aa eer 
Conneilys Bane Rs rere oe occ average 
Gifford Riese ee RE SEES le etn re ae 


Ss 
Ss 


NONADe Cron antoe 


Se eS 


3 


wee yee ww 


S822888 


s 


-_ ee 


Lanesboro, Canawacta Creek 
Starucenj@reeke sce eee eee aes te 
Tunkhannock Croeles2 5 Meese ce eee ee cee eels eI 

atrobe ji MulliCreekisaekes stesso ema ete steer Oman pe arere 

PTO UME Creeks hehe Se ee Oe eo oe A cyte hate 

Memont /puralo wun as ea os cients sen oslo epee 

Mance, rise IGee a here AAR EA ME ASS SAC 

New Hingeeld, Gl AHR armies Rae hate eA Reed an aostare ahem 

OAKES pring Cree ke ue oye et ec cre satehaere pai yaela tec tafe deta 

Rittsbureh hake Mystery tt.» oom sem eile cise itor 

RENOY.O PO AKOLS EUUIT ae a ee Mare oe nets caine nels acl Nal meisiatee al emma Se eee 

let inaen glia blasio so Aan Sone Qne see Sere SoS aomatoor aa lbos seerce tec | 
IB enjamindiniet sass eet ce Bostic pete oer oats eee ed ese te see | cise ooo 
| 


SSSSSSSSSSSSSSNSS8 


weer ew ewe 


[~r) et fet et OT etd 
~I 
ao 
i—) 


< 


Big; Runlandibranches = 0220: S245 2S ye Reno ee eee el oeioe ae eee 
Boggs Runes A jans saw See sek Sue Sse se ne te Slot oe | sere ered ae ete [era tee 
Cook SR eee sates ea tea ci avsielafaearei sate eistal are te tothe are eta seers eee ee come 
Cranberry Run ae se ee oe cee ane oe sates ace | eee ace Iwieeque adarctotes 
IDrurys fun-and branches: scene snes ase eee ace ee es ser 
IRish' Dam ‘Creele and branches- ou. aascecen nce ee ewe ae lesa lane mace eee 


www ee 


bobo Wo bot St bb 


Paddys Run-and branches 2.2. sons oe cisee nas oaete spoke ek eae |e oe See Eee 

pep ebay Roy qa Ul 2 Ul cl eye ae iano ae AS EIS Se eS LE RAY RM Ui Soe peter eel eS oie A 

Young Womans Creek and! branches/=-. 525-5. 2:--2.--2)-2--<2. = Sl= am) ee 
Reynoldsdale, "Bobbs Creek) tributary ofe: 222g 20 5 ee al ee es | eee 
Royer, Piney Creek. ..-.------. JES tists Sein Sree sl Oe efolaere Be bade ees | sel teeee Cela Geen nee 
Sheridan Ssouuhe Mountain (Rim. 3858 soc ces dee sees necks once Ceo seem eteciel See melee 
Shrewsbury, Deer Creek......-.- Bais 2 caterers ay 3d te cram utd eae iace e ee haee ae 
DATS AUN GO MERCI ele ease onscreen donee nice siecle nienine| onic aioe aed eee eens 
Stillwater pave) CLeek nace a ne sale qa mae =) aii sweet |e eee eee es 
Summerhill, Laurel Run.......--. SRR ESS SISOS es cE MAR eal ie er 
Tunkhannock; Marsh @reek:. Jy). 5.5252 ssc casa eect ae eces oie] See acseeeee= | Ssseeee ease 
Suparsollow Runs ss easy) oes ae eae tee eee eee eee ee 


- 


wes 


Ssassssezesssssessssssssues 
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DistRIBUTION or Fish AND Eaas, SHowN By Locauity AND SPECIES, ror FIscaL 
Year 1912—Continued. 


RAINBOW TROUT—Continued. 


4 Fingerlings, 
Disposition. yearlings, 
and adults. 
Pennsylvania—Continued. 
BREE PGTTO™ SODUAING CLO. a ip a= os ams cite sea nee Sy meen ecclesia eS 3,000 
Pte DET RGA AUG CALOOKS 5 ac soe nat 5 om wae oc ciS<sneaeecs tloaseesSebecs 4,000 
ISM CSRS TALC ES Gi go) ee gene SR en: es eke eR eae See beet Aree 2,400 
Mani NAG CLOG Gis oe oe eee ee eo So | Scenes. oe 4,000 
Rhode Island: 
PerOue TOR wood Park BLOOKS> «co. i: oc 2c Soe e sees eee. |oa cee eeseees 1,000 
South Carolina: . 
Greenville, Watacoo Creek............-....-.--.--+-- DR Rt (RES ne: ogee 1,600 
Lawrens, Ree eS eee he ee ka ENN oan ee rarer 8,000 
EPISODES A UEOMS GLOOKc. 2 cys ee oe anna rlam epee aan BRS 400 
MemmMons Creak:< = 225 < ests ep Se ain a tO eee Tee 1,600 
AON SIOS Creek sac ot ee em neha geen a eine ald wee eee Be 800 
Ruy Eran. 22s note Cae mse emake ens eee Neen ces 2, 400 
Spartanburg, Fairforest Creek. ...........--<.----<.--.--2------|-0- ene es- 2, 400 
Walhalla, Coneross Creek, McCall Branch...................-..|/.--0----00- 1,200 
Coneross Creek, Poor Mountain Branch.............-|---.---:---- 1, 200 
South Dakota: 
ie car SPA GEROrOpke 28) outst ten von comets aes eee ted 5,000 
Smithwick, Cox Pond 800 
Tennessee 
1,600 
1,600 
2, 400 
8,000 
2,400 
LLOp evens UDA ee HG) RG ase Sear ne ae aa Seer geese mnie Aen | Seeune Sem 15,600 
PRETEUSSOC RA VOE oe 5 Sot eg a A ie age neha eee tie 3,600 
CSE REV Bs Cb NGS 2 ete Ror ere ae ee eI ty Meth er ele 300 
Church Hill, Hoard Creek. ......- See 3G aoe! Bes aoe ton eee Sey 2,000 
TUVONS CLOG Ko ae Meee ean ts et et a eee ie 2,000 
PECCOGRe Me Die EULVOr: ashy hOLk < ces nce Sop oe ns ote as eeaareule=h ewe eae 8,000 
Greenville, Camp Sr 1 ao ee Ri NI ae ae ware Re ots ee 2,000 
oe ee pista ee nace esa nes ease Feo patna ye eee 2,400 
MAaviesport, Heed y; Creeks... 5 S40 F oe ete ene Ree Saat a weet) oe ete ee 4, 000 
PGMA Ceram CMe nso ax oe orh ate Soe he Wao ape ee Pe eee aCe 2,000 
Gia PITA TOR ee S025 2s oe sae ete ne nh eee ts 5, 000 
(oT Tea SEE Mo 01) 1s RS Se ee ae epee 800 
i SI ea ere ee eee (ees a she 800 
Milan, Mineral Creek......-. ee ee me SS ota ree ae eee Lie ees A eee 4,000 
Retest MOUNTAIN PDR FIVE. cfs tisk op Sra ch ienneceeas eee Rae aeee te! 7,500 
mmodre Mameys DONG fos. 0 ern mentee ass cena nano [eee Re ee 1,600 
Bierunl Ip ROXAS ONG roe te eee ay ee eat je aretale tae 800 
SernUOTIIN Ch OTE MODOC Kee oe sake opine eee oe oe ne ieee oe eee ee 3,000 
MINS RA ren ee ee earn oes peer than & MRR, Sra Se | 3,000 
Unicoi, Thomas Creek... ...-. SE Se NS tee eS a ME bt ge) Reape ea 3,000 
MAnesburp, mink patick’S PONG 2). oFoon 0 cine oe pee neoe wceale on See ee 300 
BERR CEERI BOAT TOR Kon stare se es ae Se een | Mes a 300 
GU SHMOUK GEOG 5 ne Swe we ise a aw Se See ero a kee Eee oe 3 
NWS Ce: Gio Se eRe ls Pa © eee eee. ie Fool dene a eee coe 400 
Utah: 
Reap BNI OLEHOLG OMG oe arin ere med me apie oak sap adel toa deere Oe 1,000 
PR EAE DUCAI Gn ot on on eee nae cat ead See AD (ODO ecuee soe os tee eae, 
REMC NV EI ni RCTOOK ota ine San cis pire a its meee Se ae whee ae 950 
PME EICMECL GONG frac Petre tess Esa Soest Mee ese | 1,000 
interugun tanya © ONGS 6. s< a52 ate oo ane Sos cow cdl oa ee 1,000 
TCLELUGTS 1a Gs I a eee a RUS Sarre ee ieee ee Aan eee A 1,000 
DROVE SOWA WES oe ete Sein ag banat ane a NE o> Meets ae oe 1,000 
MIEIEROUS POTA ern Fee Ss ee oO ee ee aren eee loot acd = 1,000 
TINIE OIOO Ke ek ee Se ooh os. Lee kL bee ue eee 2,000 
REMI PMA LCL DLOO Ks. «aos cao Abe oe ee ee 1,000 
OPIG¥ES PONG oes ae ene k ae 1,500 
Marysvale, Taylor Pond...... ; 1,900 
Ogden, Mill Creek, branch of....... 2).000 
(DUB SEEIS 9 5 ein NC eee CO ALE) SE ais 975 
PyIMION AUC LLY ON GEOR K say. soe een oes Sle tee Base 975 
Ontario Reservoir........... eh han Shae te Deo E ae laa yeaa oe | 975 
‘SE YEUTTA EC 7a bees ooh Seige es a lee penne (Pee ae oe eg 975 
Payson, Spring Lake Trout-Farm Pond.....:.................. Trees Seo 500 
Jo CUSTER UG) 13d CA 762) Ce RE ae a ie ce Ray eee ee oe ey PRR a 1,000 
Lapa (RIES Shee 21154 (6 PE RE SR AE el bese ea ile Rubee ee froeae oem 1,000 
Durrant’s pond -...<:......- Se Rees So eee cub os dee of oat G 1,000 
HONSOM AG cee sh eos coee mc pte eek ores ae fee DE ee 2,000 
BripypeiversNOeh OTK poo a sees eee ee eS Nace bebe. 2,000 
Rabin DeMPongsicg Hoesen y os eee onto ache a ana tee eee sass 3, 000 
DRI HEC GUN. d26 Freesat yok ee en ee eS foe ks 1,000 
HELPED SUNT) ye We ie Ee Ee Ee Ry AN a ae ot ee RC eRe Pe 2,375 
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DisTRIBUTION OF FisH AND Eaas, SHown By Locauity AND SPECIES, FOR Fiscau 


West Virginia: 


Disposition. 


Utah—Continued. 


Saltlake'City, Mill Creek (Pond ia.s2 toes soccec cosas ses fo cdee leone seoeee 
Spring Creek: 5 eS. sie ies rors als tee erate Merde eee ae eens ote 

ALHOMOS PONG esse Misc ieee ae oa ee oe om ete mee = atest eee 

TraskisponGlzincocice sce cries Le sceee ae cic act sey see a aapeeen 
Tremonton-Andersentsipond:-<..a-sscssscsc esse s--eces -cee|-ee Heese eee 
Peterson spond sacri: sacscce ee sicoe rene cess tieee = at4[ eee se oeceat 


Vermont: 


Bellows HalistisasscOUSehiIVeLe sees seas] eae -Eeee eee teers Le Siete 
Middlebury} NewtHavienWRiver: ste 2 occ csc cteen cee noe see ator ore ey 
New Haven junction» North Pondssees-2-2---eesee eee eee oe eee aaa eeaee 
Plainfield, Bancroft Pond 
West Salisbury,,Weicester Rivers: -e2ssce-s1 ese e soe eee enens acer | s=a ose eee 

Middlebury sRiverder ccc ceases tice meee eee eld iae te doer 


Virginia: 


Abingdon jHonakers pond sc 2k Saecies ieee een seaicis sale wee fe Sena] eee a eee 
Wihitetop Greek: se. 2 3 Susie ee eee lee ae ae eee eran ae eee 
Alexandria, Potomac River... 
Altavista, Hills Crocker ee kG me tame ea i ee are cg ee ant a 
Winstom sponse dss cemcc ate see cre Sale ene See ei ee amen re ee 

ATM OTSt wD Ut alOVIVOL asec cee ee Ree ne cece Re Re ee sine eee ey te so oe 
Smileys Pond 

Beaver Dam, Coakley’s pond 
Biotisland,“Bellemers (Creek:\y3 tae ene ote seem eee te cen e See el BR rae 
Blairs Chestnit' Creeks es 222 1S hictts oue cee earl a ei nee eine ee reer 
Chilhowie;McCready/s pond): {ysac22 oh-- 2 ee acne ce ce eens een eho ayant 
Crozet, Doyles Creek 
Moin Hazel RIVERS! Mercsacn ie eo aee ce Giclee selon eeis aise ate eps elec cise ler eyse aoe 
Mairw ood wHox Creek 352 o8 ssseen es ons bese eset sn aeaatie tems oo] s otaeneet eens 
eltions Creeley a2 5 sense cose beac eet ece eee eee +2 | bane oer 

Gladys; Seneca! Creeks sa ss-secstee ene tet ce benes eee codec cece s|seeesene ayes 
owimoor, Cares Creek, Welt eh orks: -22 ----=~ sser = eee eee alee ee 
uray Beaver -D aia RUM soos. oke toes scene bec ces oc atance s/acul amie eee 
TBHOTMTONS PRIVEE: esse coe ee cae Saeee ee Or Ge ee eee ee pe coer Oe R ee 

White Walnut Run. 
Marion, Calhouns Branch.... - 
Comers @reekinse iso 8sn see oo se ee ce emis ne eee ee ese ete mena 
Holston River, South Fork 

Meeks Branch 
FROCIICTEG KE We ee Cac tat A SPL es ie be he Se eee aru ll Beet eee 
Millboro}Ehompsonysmillpondesee: aessseeactee nena eeeene aoa sera aeeeee 
INewcastleMeadowGreek: e649 so ce setae weenie eke san aha ce sles cam sree 
OttertRiver, RhodyiCreek. 7.2 coccs ns Sonos ene h ee tene ct cet oS sc easeeeeenee 
Paint Banks wPouts@reckeacisatas sccm sche ote ele Sere cee oe one eel Ser eee 
Remibproke sicastrondese: saaccccece cs aoncee ners cocenee nee nee pose eneseeee 
Potts Valleywunetionr s tomys Creckeecens seen. soe ee aaa eee ee eee eee 
Rustburg, Button Creek...............- Dcccmethem ee mune cae cece Salas 
RuraltRetreat; CrippleiCreeken5 520. seo se ame toa See anos d= bei cee ete 
enim geriCree kearace coe ee mec eee etic seer ee | aoe eee 

Newlands \(Creekeeteasocoscccetteteeesteves .o5ne|Uooscnee seer 

Saltville stump lined @reekssen see cise c voces ae cee ace neieisicreme cielo ecto 
SPOS pringssavwirecks Island) Creekweesseesen te scceser tase ce | see eee aoe 
Wrenn: sBernyssDIanchis-ss5ssesshe fete Mee ne Sia a cre eee Se | eee eee eee 


‘Washington: 


Chehalis) Newaukaim) River .North Works 222.2. ..s2s--se- see 2 4|sacaten- = ee 

Newaukum) River) Soih Honk. 42-5 52-se6 secs eee seca eens 
Heisson Ss tatexsbish) Commissioneeesmerens fee eb e ean eens 
Wast/Clallammeb eaveribake Sancaes stesso sects ce ce ciames ae nee Call aa oats 


Bomeroy;, AlpowaryCreek ss aes Sete oe ee otto ed ees ars 
iD Cadman Creek pct era ee ~ emrctcain es cls acerca ate 
Pata aiGreelkre Saar arctciaiee tasemc ewe eee oecietae oie eerie 
IWAN OMe ea] OUSOURTVET en cieiee oes etgeeit ie oc nen ecto ier eeaiae 


Eglon, Totten Pond 
Mainmoniiy Sweer OprNeS POMGS. sae es-e sone sccm semeenemeenes 
Hawks Nest, Mill Creek 
imine ton Camodenw Park Walkera. 205+ cses sec aces eee eee ee 
Ingleside, Hast Pond 
Midvale Mid dlenbionkdR iverson -cpcriae aise =oeccecteeiceke cies 
Porterwood, Pleasant Run 
Spring Creek, Carper’s pond 


‘Wisconsin: 


Wine. -Pipersiv alleys CUES ee secs oe.sis.5 ame ees sa Sbectas oes taste cine | See eee 
iAmiberst, br Gtersons s\Creelery. mcteta(sinine sin oe n'ee oc Powe csrasinciocnye ne aISRee ica eee 
PATIIW. A; WOUINGIAITO PR VOl etrete cterridinss ale als\ dis cersinlore oom ecole ae ee ee | ee eo eee 

PIOVOr River scncceced secisles <a slesscesisinaely eaaieno saloon eee eeeee 


Fingerlings, 
yearlings, 
and adults. 


Fry. 


no 
So 
i=) 


SSssesssss 
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DisTRIBUTION or Fish AND Eaa@s, SHOWN By LOCALITY AND Species, ror Fiscau 


Year 1912—Continued. 
RAINBOW TROUT—Continued. 


Disposition. Eggs. Fry. 


Wisconsin—Continued. 


ereuatitesment en lOly SNe LOO ise = ral acronis aie ee ok oa apa ar me mw mia parse 8' | = 5 oe ee 
BAYT WOlt UR DOW MAIN nth 2 aici re omlaln si ainlatn ci dainle a wicie mye ciclo=| (Sele aia so -)no=|ea eeee 


Moyer Creek. 


Birnamwood, Embarrass River, West Branch:-.....:....-.-----|------------|------------ 
Himbarrass Rivers Middle Branch): .12 = -..5<51<|cm > se...) aawe| ae seannesae 

PRTOU RISEN GRD? st consis sty wats nro = Sicko mia oxwinl=s atecsintl] mois Same eis RL ee eee 

ote TEST och LOTR SS a Re Oe eee. Menem r An eee aoe 
Pera Ae LG eis > OUEIOS UAKOQor.5qarcincSaccisacacclnciseciaw= sae eee tem s eae mica eae 
SPSS MEI TUG AVVO EULV ON = ci ci ewes = cine = aman hie cin eipemic iall aes ie reclame rare eae 
BPTI CRONE 2 es Saco ein ate Raye sera SEE whctn Sea saroercrae tein hole Meare eee ata mamta 

Pre MOInGs, A vanes CLe6ekcs 2) socce chanel oan Soeas bw siewme nes lan ceoea ce eme| eo onaeeemeee 
Carin Gmpeke 2 Sn Sn ae meine ae ee nee tere ee he eee ee 

Happy Hollow: Creeks. 3 .cs020 ns ss ncnee wien st aee alent cee ae Rosaaee sms. 

Moin asi Creeks «oo ees oon Sotinerrgeiseresee ee Sa ec ci eee at ee nat waa 

BDrin ea alloy Gree bone oto eee ee teat aster Ween secre aa | eens aim 

VUES ial 3 hel hy gl) 07) eee eee Ae ORS Ser el ee si eee Sf ee CEE 

fashion = nimpber Covled Greakes!\ 256 6 a ene soon ana t ae teen nh Sane ask sie Se | Shanice siccins 
OISEE TERS ea MRE eee raid Ue OG Mees ayia ee ele oie oon mee aie = |e wie aioe sialon | Sieraimes mara ele 
PHP ERPMIN PONG. oe aoc ceeaoe =o ae coun. ee ene e|ne sees se alae 


Colfax, Mirror Lake.....- 
PUD UADG OY Ole ce = eee nce oon Gea ol ec Aare no le omit tas 
Wolf River... - 


Crandon, Peshtigo Creek 


MMPOMilE HH CMUNGS TONG. ce <<. ooo ea se Sea oe cece Hk de eae s| Moe seehe oa <n) sae tene see ee 
MBHCSEbS POPPO RLVOL= 2s 25.25 cmc own oe cece ee eels le ae sie oes Seeece [esse eters see 


Durand, Cody Creek..... 


LENS TOT UC GEL tr ayes of en A ana a I Data PE tel a tee A eee 


Ginder Creek... 


ee eel ET eM EOMs i MOrOeK: 2 se ee ne os So Ry oes he Ie eee Po ee tes 


Elmhurst, Spring Brook 


Gleason, Prairie River... 


Hiamnison we rniniG Riven WV eSt BIanch: . 62.0 <cec ce ceeteceece enc |eciceec agers |e caste =cece 


Tiixton, French Creek... 


ERD ARETE eee BES ie ee i A es See es Wee ee Ba ee ee er ae 
RimpomiCroeks sees. a5 ee wea cere donne sea atest See os Seal bows ds eens tea eee ee 


Trempealeau Ri 


Qe SRE 2 = Se Sn SO SES A OBO eSB EOC o GS Sas lee OO cence | SAS A 


TES Ey Pisra fo Eval oD STOMA CC) ea ee ee an a Rent ONS Abed Se a ed ol ee oe SP |e 


Hose CoaleyeOree kes sc.52) ce se ae eaten eee ane eee if 

Nanwayi Cooley, Creeks: = ase tbc dee a ee eee te cee a: 

rae OreGketea aee eee Sant seat ERE AE Aah Cone] Bee ee ee eee a 

Tamarack Creeks G. eo sl Soe enscam dee bene J si 2, 

La Crosse, Coon River, Northeast Branch. 
Lancaster, Pigeon Creek. 
Manitowoc, Devils River. . 
Francis Creek... .. 


MAHILOWOC HR IGEL eke Ce aA ere eae Sere ete RAEN ON eye Ale See a ee 

PAP PODRLUIVER saateee eran 2a ARs HANA SS): See ea RET ValLOR Sh eee eae eee ee 

RRR OCH OROO LT a Poe ienne Bioo 8 ere UL SED EDAD MY As ee EME SaaS a NE Sa en 
(Sansten O10) Se ey pe ee A OE CER Ein SERB EP RRL ec B hie Bed 9 Haan Agee bal] hac id yt gk 


Midway, Holmen Mill Pond 
Nashville, Spring Lake. . 
Oakfield, Fond du Lae River, tributaries 


Richland Canter aWaverwvilin Erancu 2) ©. 52558252322 525 Joico Pee ee ee ae ee ae 


SERREGTALS oy gba? O13 ven in seam ee a ee 
Schieismperville; Lehner’s creek. . ... 22... - 2-2 2c ee een e eee e ene 
Stanley, North : RPETED TY SE PRS 6 Cal SN Se oO rR 
State Line, Landing Creek 


UIA MAC ACTOR. aes so a een h 5 See FIT SRSLY NS er eed ee A ee 


Stevens Switch, Stevens 


Superior, State Line Creek 
Tomahawk, Armstrong Creek 
PST Ene) ree lc oe 22 see ate ee US Tan eas Ce ee ee ee 
Hay Creek.. 
Viroqua, Coe’s branch PIOUS ae a teciclane inal tae tate alate ere 


Waukesha, Chamberlain 


Pebble Brook 


Whitewater, Bluff Creek 


Clover Valley Creek 
RCREIDONISD GHOBIOd caso sed Jeo o8 Bowe eee ete Cee oe ee ee ee 


RCH Ae aI OReR EE UOW OL: fas ota a ntre soatwsne tata woe sees e es eee 
Cody, Belknap Lake..... 
Eagle Creek....... 


Or 2) eR ee ee are ee Pee (SNe ee Fog Ae he ERY Fu eS 


Cregles se a Fh ores Sia oe ete aa ea eee Oe Noe ies TS 


Shoshone River, South Fork 


Greybull, Trapper Creek 


Fingerlings, 
yearlings. 
and adults. 


Basessssss 


SSsss 


333888 


wwwvwvweveves 
& 
o 
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gees fess222ee22222eeeeeeeeseleezs 
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DISTRIBUTION OF FisH AND Eaas, SHown By LOCALITY AND SPECIES, FOR FIscAL 
YEAR 1912—Continued. ; 


RAINBOW TROUT—Continued. 


2 Lost in transit, 1,000 fry and 18,063 fingerlings. 


Fingerlings, 
Disposition. Eggs Fry. yearlings, 
and adults. 
| : 
Wyoming—Continued. | “= 
Wander! Hiddlerstakepe =. s-- per eee nem eencmes = =e ee ee mel ae ene ae ee eee 4,800 
TOTS TEGO) IVS RON 525552455 5259535059599 5559 455) b= see = oe ee oom 4, 800 
Sheridan, State Bish Commission....- =... 25.2 =. i. S222 oe 138, 000))|:2 32: 22. ee 
Thermopolis;ShortiWake: £255. sasiesse ee vs Sees se eae nee ee ie |ee cee meeee eee Rt 1,500 
Austria: 
Vienna; Ausinan Government - se. a eee me ee eee eco ee 100, 000 "|: +e... 2c eee 
France: | 
Aixileg Thermes) Wrench) Government 2-2. 2 = ee hee eee 25; 000:\ 2202 2 eee 
Germany: 
Hamburg, German Government..--.-.-.----.--22.---.--------- 50,000-|2.. 220-50) le eee 
Japan: 
Tokyo, Imperial Household Department ...........---....-.--- 90; 000 |.2. 22-2 / 222s eee 
Portugal: 
Villa. do Conde, Portuguese Government...........-.......-.-.- 50; 000: | Js2t 2. See 
Potal Wiese see arse aisles eee ct<c pre aaa pace eee 1, 208, 179 660,935 | 2,265, 612 
ATLANTIC SALMON. 
Maine: | 
East Orland, Alamoosook Lake.....-.-------------------------- lenceria 20, 872 22, 711 
Stacey.ville; Penobscot River. .----------2------------22--2---- | eee 18205349) S2oe eae 
ANOPN En at oe Wa tae po oo se se yee acoeasene aooae aS acs ane | eaoueeae | 1,841, 221 22,711 
i] 
LANDLOCKED SALMON. 
Colorado: 
IbAKG hae) UM phon DEMS)” Siva sab eacoocise onoas eos eeeneceSaseseodiescoccscccor 4900) |. <2 eeeeeeee 
Connecticut: 
Sis iin, jonas 1eeaGl oe seat onsoasdeasodod sa dcadecd soe cascses2—55) 50s 5c5gbsc5- 500 
District of Columbia: f . 
Washington, Central Station Aquarium.......--..-..----------|------------|------------ 15 
Maine: : 
Auburn, Lake Auburn. ....--.--------------2----220-2202s2222-|-o0--s2eee-- BBS 2238 = 625 
Bingham, Pierce Pond. ---2---2.--------25- + 2-2 222-2 ee onan |= oe Bapoe eset: = 1,000 
Brewer ml CulOm ss EsTe Wels) by ONIN sete eteetay eee et oem ee 2, 000 
Cherryfield, Big Tunk Pond.-.--.-.-..-.-.--------:------------|--------=--- OE rE - 1,000 
Dedhanmietanchy Pond eee ee a2 aie sea emia a eile me | eae ele 1,950 
Peis Del ee ese Seeman Sen aac e Sosa! Soa ele iw = 20; 000''|- -.-5 eee 
Bacpeviachiase Gardnenrsid kere sense e tse lem am ete aie ele ee 1,000 
lisworpheWalisns cechpriille One). sso er cean seme ee eee eee) | Sete ae eel ee 750 
Bipods ponds so) fess ee cs cams onieteateiwe ss aeiaes Peee cee ee eee 625 
TOyi afore, 1 Wars Ko haletia Gla ee eee coe ya seb ete a soue ae ooreescoses! Lae seponsecs 16,,000)|52. >= seeeeee 
Dav Gl OC) Glisiikse nal LENDS Goes see aoc arar asteeoeaecrins 4) esa6o Se soe bse enc tas 625 
INshganibaly Hoven Coenen Or NEON NAOT too on oqo achemusens oo sama ae =| Sac samen soe | 32 acee saan 2,000 
; Clesrawiatercbakes seme tas os ae nao etn ade carne Seon eae |e 1, 625 
NMatinasiPOnG see esa Mae Geeins See atae ce secen Meee Sea eee eee as 1,000 
FROUNGIPONG 2s Scie attetars Ss cipw nie m olen nae wae ata |S oe oa, Rete ee ee 1,375 
4 8 £10) a6 pean see Boe ee Sane ere eee eae a mete eem mae bem SS. 750 
Moxcrolt; SCDeCHaKe room e ne ene eons eee aeons esas wie ane aeetne ees oe aan eel eee 1, 250 
Mranklin; (Oonell’S pond esc ne tcc ee eae ae ara oe wile nie eed oa ee eee ee 750 
MoxPonWeeacte sees - seese ne dae eer eat see eee eee ae oe ee 12) 000)! =. see eee 
Molasses Pond).) G5. icc atoscnsome veces Spree shan gan eee eee 875 
Grand. Wake'Stréeam, ‘Grand Waker) seni on = teem neces oe ee eee 54, 454 28, 112 
Grand Lake Stream. i551 pascos0 Sees eee =e 117000)": - 52 seeeee 
Greentake: Mortison?s:ponds =< 5-0\s< ses ceieso neon saeses |e sae anes 10,000: |23: #-e aero 
Pattens Pond oye oso i5 itse ps CadseSacctecooe ee oer ee see eee 2, 000i) 22. See eee 
Greenville sors Pond: 2... .o522 0 3-k. Seas eases cence sete eee alaaee ane oe ee 10,/000+|.. cae 
Greenville/sUnchion, “Arnold Ponds sol. Sos seek cipwes pees ee See eee ese eele See eae 1, 250 
Grosby Pond te vnc seas soas ed aos cee bea see ae 625 
HLorseshoe PF ONG s. sco s eee cs soebee Soca es cl Gauci eaeiee eee Seon eee 1, 250 
Moosehead Juakersacccc- see-e pes poe an oer e eal saan | Sane Sees 1,500 
sIngalls Sidiney Cedar Walkers 83.5 teracpoece ccd oceu hose sce eb gta meee Ce eae 625 
JACK IMAM A TEGO ATA MME Oe els nme ietcic, aia\tein wininlelat in cheiainidietnie mie ng ome Se nea 8, 000) |....2-ceeneeen 
WrOCKerROnde re se Sos teat aoe aes he ise eee aa aae | See oe a ee 10, 000 500 
DOTNCANMUIAKOE a pate sr  cncn state etek wae pe hee ee | See eee eee showees 500 
Tan ODOC ese es capt Oc Sc om cdee wowing Cae tae eae a Ceeoe ee ee 8, 000 750 
Kennebunk, Kennepinmk Pon: 2....2 522th malate dae cnc one see SE Oe ee eter 100. 
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DIsTRIBUTION oF Fish AND Eaas, SHowN BY LOCALITY AND SPECIES, FOR FIscaL 


Year 1912—Continued. 


LANDLOCKED SALMON—Continued. 


Disposition. Eggs 
Maine—Continued. 
Pere OUSANGIIE Li RGet) ooo os tcaahe thane ites soe fee ete 


Lamberts Lake, Lambert 


Mattawamkeag, Mattacemek Lake 


Mosquito, Lake Moxie 
Oakland, East Pond 


State fish commission 


Onawa, Onawa Lake 
Rum Pond.....-- 
Oxford, Thompson Lake 
Patten, Davis Pond...... 
Readfield, Parkers Pond - 
South Paris, Concord Pon 
Shagg Pond 

Strong, Sweets Pond 
Tunk Pond, Tunk Pond. 
Walker, Squawpan Lake. 
Wilton, Wilson Lake 

Michigan: 


Paris, State fish commission 


Minnesota: 


St. Paul, State fish commission... . 


Tower, Trout Lake 
New Hampshire: 

Bristol, New Found Lake 
New York: 


Au Sable Forks, Taylor Pond 
Battery Park, New York Aquarium 
Caledonia, Brandreth Lake 
Lake Delaware, Lake Delaware 
rice GeOree Nude GOOTPCs tos cele ncaa sane eat lacs cele vaaeWnsd 


Lake Mahopac, Lake Ma 
Long Lake, Doctors Pond 


Long Lake West, South Pond 


Northville, Piseco Lake 
Vermont: 
Barton, Crystal Lake 


Canaan, Little Averill Lake 


Greensboro, Caspian Lake 


Roxbury, State fish commissioa 


Totala 


Lake 


d 


DAC eee ieee Wee ot ae oo rea onere 


Fry. 


297, 298 


Fingerlings, 
yearlings. 
and adults. 


79, 152 


Arizona: 
Flagstaff, Oak Creek 
Phoenix, Verdi River 

Colorado: 

Alma, Mill Creek 
Antonio, Bosque Lake 
Aspen, Anderson Lake 


Express Creek $75 
Fall Creek 


Independence Lake 


Lostman Lake 


Taylor River..... 

West Castle Creek 
Austin, Dirty George Cree 
Surface Creek 

Bailey, Deer Creek....... 
Baldwin, Ohio Creek 
Pass Creek 

Basalt, Frying Pan River 
Kellys Lake 

Snow Mass Creek 

Sopris Creek 


k 


a Lost in transit, 250 fingerlings. 
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YEAR 1912—Continued. 


Gunnison, Bird Lakes 


DisTRIBUTION oF FisH AND Eaas, SHown By LocaLity AND SPECiES, FOR FiscaL 


BLACKSPOTTED TROUT—Continued. 
Fingerlings, 
Disposition. Eggs. Fry. yearlings, 
and adults. 
Colorado—Continued. : 
BoulderbeaverbarkseservOlles ean ciee scan elecie =o seas |o peeeee eee eee 6,000 
Brain anGuUAke re cae els cmec eeiesmiaeee slaecnem eaaee ae e| See eanee ae eee 6, 000 
Ute) 95) L200 soap seanasnsssdao 5550509038 94599595552 5|peoseaoseaca|sssteccecco- 1,500 
YES OSE ILE) 0 sso sooedocoa seers sesscoses S994 .esoscases| conc ocedoos)|sss2c582550- 6, 000 
Ton pawake Waser isa cle ice Secieias aisles ieee mciee mere naa alkene eee aaa epee ae eee 6, 000 
MiddleiBotiderRiver:sfa: beh... o.- ie eenaccacteascellseas ace aoa eee nee eee 13,500 
Wid Roo WEN e sc dhondess tseacssoedssabseccsacasones 6, 000 
North Boulder River 6, 000 
St Vitain Rivers = 8c Soe 6, 000 
South Boulder Creek 7,500 
Buena Vista, Chalk Creek. i [Asse fos as awe o oeaee coe 18, 000 
Cottonwood! Creekic =. esse i-ciae oes eames ean neo eens Cee ee 18, 000 
@oftonwood lakers ecet on n= ese emine = ser eee lee seen eee eee 36, 000 
Marvand Wakes) (cm ocisaseisiic wiowe oie tenis ee eee al sas eeee ea eee ee 30, 000 
Middle Cottonwood! Creekier essse semester ee 18, 000 
North Cottonwood | Creek ere. = sence eis oem ae eee eee 12, 000 
Pine! Creeks. 5 cic wees eis eae spas eee eae eens aes e sel Re eeeeee hen ae 12, 000 
South Cottonwood'Creekas) vas. 2 222 ce sn sema-eee ae | Coenen coe eae 9,000 
South Cottonwood! Wakes <2 -— <9 -2<c02-252=c ee saben ee eee a eee eee 18, 000 
Battalos sb UilaloCreeks 2 cose n set ee tence Soe oe ee een eeeee 36, 000 
Carbondale. Cattle Creekes Ja. sce oe se ons ajc caeee osseous esnsc ees 18, 000 
Cassells"South Platteyhiversess sae neeeme eos see aee ee emenee 69, 000 
Cebollas Gunnison Riveneejjesas cue cae jac aa\sne se eee aeela een 150, 000 
Cedari@reek Gunnisonukivereeeemetee cesses teeee cee eee ene 10, 000 
Uncompahgre River 8,000 
Cimarron GrnnisonuR vere sees ces es cne nee ee eee eee ee eee 10,000 
Cly.deywater company reservoirs a2. no s-sen ene ee nase eneee 162, 800 
Colona; homipsontWalkkesss. ii. sere ose oe oa oneness eee 12, 000 
Creede vio Grandes rate e mca tls ance acme cites See 97,500 
Cresteds Bitte mpnusni@reeksesse. soe 5) aa one sae ees Seeman 8, 000 
Mast RAVles a aca ceren cee eN Soe aaa Oe ome Soe 18, 000 
Slate River.......- SEEN ene once HCC BEC SE ence 12, 000 
Gurecanti> Gunnison) Riversnsene seen een eee seen eee 20, 000 
DerBequeyBigiCreek 5 seen n ceece Saco ake eu se cee ine ee ese 7,500 
BS UIZZAr Ch Cree kane pocy se Nec ace ose ee Nona seen nee 15, 000 
Cottomwoodk@reeksns aie cake es Seen ao eee 5, 000 
GrovVelCree kee ese See ee EEE eee ee eae 7,500 
Mesa Creeks: 2 ot a ns ole sa omens Dee aaa ees wa 7,500 
Plateau Creeks sone See ins jose eed eae eee 22,500 
FROST COCKS pam heres eb te oat a ae aoe ae ee 20, 000 
Deltas Cottonwood! Creeks ih. ie eC T sso gad ose et aye 2,900 
Hisealamibex Gree ken har ese Diba ap NOS Sra eso bare wa eee poe 4,000 
Bolter Creeks vegsne ee eee op keane aoe ae a we em 2,000 
HOUbId eat Creck ste. Sie eh ie aero y wee ee 4, 000 
MeliNiortewemos Creeks mes se Pate ens ena a as ee 10, 000 
RIO; G ran dese. see cee asec ents Ben Mee ame SL ee 30, 000 
Dillon! BlackiCreek=secsas pees ee aoae ote eee eo eee 9,000 
LUGS Bil DG eS St oe ee Ten en ae 20, 000 
Straiphit) Creekss seeres ee es eee ee ae nena 9, 000 
Divide Woshbaughs twinilakess).22.5). 35 a 9, 000 
Basle Brush Creek. 54 ts skae et tae RY ESS Re a ee Oa 24, 000 
iBdywanrdswilalkce @reelss ssanc seas terns le ee ten es eee 9, 000 
iampine Clear Creckanscsemecses este oe Smene Poem ci ean See 42, 000 
Hainplayjoacramento\ Oreck.) alee o ane ase eee eee ence 9,000 
SOWubePlareiviverse ser cee ea eee cee eee ee eee eee 66, 000 
umible'Greek:tat seen cee see eee eo ca en eee eee 9, 000 
Twelve%Male\Greekek ssa ee ey eS | ee eee 9,000 
HMlorence; HardscrabpleC@recke. see esol eee ee | RS Sea ee 12, 000 
Mid dle: St=i@harlestRiverns: io) aes hee oe eee Ee hoe eee eee 12, 000 
Mort Collins; Cache lia Pou dreiRiviers acess cect eee eit eee en ene tee ees enn | nie anne 35, 500 
‘Desdimans Creek she chi es ee 2 RE 1 Se ea | ae 9, 000 
HO NeNPine Creeks sy 5 eet Cee EN ce Ce a | he eee ee 15, 000 
Roaring Creekics 2 0s ea. oN ESA eee Tae ae 8 ee | 9,000 
Mrisco,Ten Mile Creek oss 52524 SUR Ne § ee eae i LS aR I | 12,000 
Glaciers; Cemien ti Creeks se Lae i kik coco cee ee cs ae ee | et car a 17,500 
Spring Creek a5. 560852 Sed ce Sak 1 nee he eee ptt ee eee ss Scien Mee eel ue 17, 500 
Glenwood Springs: (Grizzly, Creeks sssos ecto ee eee | eee | ee ae 12, 000 
Granby Grandivenscs sseens shane eh AOE Ue Bare RE REE oe 20;000) |e aan eee 
Grand Junctions Kannah (Creek = sara eee oe ee ee eee eee lf nee ell a 10,000 
Grencros; eA macheiCreekces oh 38S lose ee Oe RETRY! yh ee 12,500 
GreenhormbRiver. 220 3% ey As A ee Ee el 22,500 
in OhAnlesRUVen 23520. clase conse ee sea ne eee ne eee ee 22,500 
Gmanper: tiv ers| Oneeicasisisee oc <=. cs.ot Sue ek See ae en ele ee 10, 000 
Granite TalkcelCreckees athe. fo. 8 NE 12,000 
HENS) OCIS) ay: na eon aCe Rae ae Mines Mee ELS a ea 12,000 
Mwin Makes Creek 262052 css. ees see ee eek 9,000 
Upper Twin Lake....... 12,000 
Grant «GeneverCreek sn eeeee eecct ced coe aera ae 36, 000 
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DIstRIBUTION OF FisH AND Eaas, SHowN By Loca.ity AND Species, ror Fiscan 


& Year 1912—Continued. 
BLACKSPOTTED TROUT—Continued. 
Fingerlings, 
Disposition. Eggs. Fry. yearlings, 
and adults. 
Colorado—Continued. 
BEAT as WOCUW ALCL CCE Ko emi manana nace ene nec veers osama |mrinde oe cee pele sci. ~secren 15,000 
ETI NO Sa Soe ier OG SAS SAE Oe OREO ACRES EDS 4 UGE TIAORE| ie meric Snee 27,000 
DDE G12 sa AS Aono Sor Oop Ace DOB Ono SD Same spemoting hee SU eSSo4 ome abcedee 12,000 
MOM ON GRataa a ae pte eae arta tchatslotoe eclta we tena oal deccs.s~4| vey eee eee 27,000 
Pan CE ORE Caer OK: OLOGKs ose te ere rae toc ate otoars seme enn ane aan ool Se See 10,000 
STA USL GOO sere oe at yt IR 3 CIE Ae CEE co oat cea] = eee 8,000 
Re RuUIN ORK LOOK Ae fotos oto to Ne cae (t a. aan eal eee eee 12,000 
RRS TIRINOS SCOP APG Fe OSCE Ol atefa earn etc) oe cielo Seen ss nae eee eee ee 12,000 
WO Oe ee Be Sr Ong oe ACCU SSES VASE SAE SBsc ce cael Masse nansae- 9,000 
es NTE ECU OR ttireta Gia cole cries ate ieite a ate ae gees rc ate rc area oe 10,000 
DIGHIRE Es VEL ONOe he c= oe oer RN et ene et aoe Sed ek cae aa ee el 24, 000 
SITE CCEA oN ae SS Se oe ema ere leap a senaell a So 5snae! 24,000 
TLE Ss EARS 2 ROE DSO Ee SER SS Bae oee nS c| raed eee [babes ae nae 25, 000 
LOSES hy 22 eR SO Srnec Soe aoe Oma ena ee eicoear ae ece Satomi aS toc Seer ao: oaaee 10, 000 
Matersirin MIGhIPal ONPOk waa. cases onic cet eal a ee ee eee ee 12,000 
LNG SLO Sil So Ser ccB Gab Saga Gee nearcne a me snasso sence lesbsKe85545¢)| Soe gen 9,000 
Fommm lini “Al pere WakG, ose vt eke nite c eee eniaee Sacse ones s| eee - = sane wat lenes cocn cece 24, 000 
Jd EtG LOOT A SU 1G os ROB e seems sor Boaae saneocss soocny idee toaosetd lhe soss saan = 5,000 
make Giuy) Gunnison River mak Orks 2... cies ten no see l=n |e ase asc[yeeeeeccees » 8,000 
Lake George, South Platte ED ieer ee poe ax Us Lh ee Ne gee Aes Ee 45,000 
dveadville, Baker Creek. <. = 2 <<a ae eee eee seen ee na[ese---2-----] 15,000) -.---222-2 2 
CUP SAGE GEN ie ae Sec a ae StS O OR SOC SO QU USO SEER AONE oC Ceee ine | habia ?AUKU 1 i) Reet et 
PRRIORGOKe Naim = = ane atthe ole wate tingle wee ifociaecaces seal WALD SOOOME ys ee ee see 
TUSTOGh EV CRs Gocerea Bie eceos sence ocr ep nnesee Bomere nba we CUI G (Peeves. — cabs 
LURES HP Cis Ae ae sacs Aacmmmaponcaneseuoacrmans EMgreer rosdel jue sScoteU Uhlan ass Sev 2 
NG PRLEN REGAN O tS tsc > Serre Sep etry Meo ede ae ee Sey ale eee AOS ODOI| ome co eme ae 
Renate PRE DV ODE relat tet cece sta toate tates Ns tote ee ema Sts ort ey CC) hs tone ape pe 
Alt Moon Croeksts 2.520) Aesth U eats abe ebiee 10,000 
Speen ROTOR Ress Swett. = crm ee date) cre aint ORS ch rerch tee. a Lele eC) SOMO) | sc aoe 
inlwater Creches: 222i ce Das Se a sees tees meee LO QOO nn Nene aes 
Pim penutiowaicGrn. eee ea eee ee teen en eee eee 35,000 
SREEICPHOING LGAKG onesie he te ety, nt AU 50, 000 
VEU CRE Se CSS Se Sid eos SE ae SAUNA | Secs ere [mai ta GACT Wy Bien a Ca sds 
PRIVPIANG Hes ipod NOT PSO) RLV EL si './<cooa'ain Foci Sood fa cide teu upelemecesetecne 15,000 
HG RHGET OUECCK. sane ct eet eee ee eee ae eae ee eanneee ae 15,000 
yous, AGAN UL YON eres tia eae ote ioe ert. Se ee eee le | AOOROUON| Bese ser eee || 1s ena 
REMI ULOSSONOR eo see's oS cna seein alae nal ee eens ceneelssenenseeen 12,000 
COR CHET A SASS aps Gus ecee pa mec honor Ine tae Seach Bere Seas — 30, 000 
PERSE MOMIMI ON OPOOK Nae a enlace sae ns nse soe teas won a(n ee oe ate 12,000 
Beaareivisia, CORSON NUIVER=— Eu eo eee een ene eee nee 10,000 
Montrose, Big Cimarron River.......... 37,000 
Big Red Creek......- 4,000 
Dry Creek......- 4,000 
Gunnison River. 37,000 
Horsefly Creek.-.......=. 4,000 
Little Cottonwood Creek 2,000 
SS PEUAS OLeele: Hef ose saa ee LL eee ee 4,000 
ONT Sp, TUS Ao Ofc ee SE a een ie een maaan Mera ep toe aie Dy eek 15, 000 
id fe atibel yen ses sacs sos fee Soe Se eA Es ys 8 ea scone [oe ae eee Ae eee erence 45,000 
BIG L est coer Ss PONG At meme henna CAEL Oe ee SEL ee Sea Nib ieee 8 Bs AEE ee 6, 000 
IEMCHALIE 1 viViGG Oreck Unto) s toe Use rete saree ty See: ee ees ARGS ee See 15,000 
LO} STS] ig 0) Le) CC a ons ee Se ee Ee Me an ae Ns Seo posts 30, 000 
Wse die MRC repks cme ae kee Ae ke ok Oe ices cee ees Aes ase 2 see 17,500 
PRIN A DIMEN COLOGks feet ie 5 Suey ee kes Sok ea ee OSS | S| teeter 15,000 
TOPE (LLL Saal SP 24 hf a ee geet ar A ae on Ape eet |e Baek Reese a8 laden = ale 24, 000 
NO ceceer aL ash A GETIOT ONS Go ces Een Aten chet ae ed ass! af oa ees wns 6 oJ apoteee ae 18,000 
APS S prilipan io blanco Greelis..'.21 oo sa 555 2 ese ns) bel be wate sede aloueccnee cee 12,500 
Bip Navajo Riverst2cs-.2 2h seee ec Pia el eh eee ag Seen ae 15, 000 
Pattie Blance'Creekins.2<- 3:6. eek Lees lk ae She Ae [SSeS Sere 10,000 
Wee imucne Greek. sirat ee <0 oe Raed dors Wiles Pee eee Ye ee 12,500 
Williams: Creplics soccer. oc Se aie Me hel Gels ees (obeebe ete 8 12,500 
Epa CE 22 ee ek i Eee eee Peer ee 33,000 
Eons ChonnIsOM Ever, NOTGH MOLK a: > ccna. eos elu ke eaten So el Se as oe ee 16,000 
WV CSIAMUGC CLECs soc r ce ces Saw sas et aeons Soe ences CAREER Bee Peer, Cre baes 10, 000 
UMHS METe CTeGiie- ti os lash. son waveaseeens sates uunebec ees ERROR EE eta om Ae Sate at 8,000 
SERV AN Os LCC WOOU OKO! fs. 2 tsk ch sats eee AAC A atu Sete eee see, 2,000 
Platte Canon, South Platte River... ::...:2: 2220. .2.2.k.2122! Shoes ies |e pee ee 75,000 
Quinns spur, Frying Pan River, North Fork................... VO dente) lord sc] cette cme sche 25, 000 
EEE MICOS PICK AKOe Oo. che walaccs ect senostasckee! [RE RM |p RE ties 25,000 
Piles BHpRINCe Telco as pease yee ce. Sem Sess SURE Gee! MUIR Bye eee Se 12,000 
Red Clinleveland bake. wi. 3.cchs sei rec ukiaecelche le eile Nec ance Sea |e ena De 24,000 
RVC EMU Soe Sous wes eat otto s le abou seeue. Tah ee a8. 0 | aeweiiiaen od 24, 000 
PIGIHER HIG ONCE ti aes (gas be ee eee Noch aes awl tee eee ea 15,000 
ear Pura a ERI RO SY AU AEIC OST Grate toes co Neen a Been ae ek meee. ONS en Neue 6, 000 
Biers Greek, Mead WALEIIOL on se Sotce ons. fe Nockeee cet oe| une ce mae 10,000 
BROSDINON bt NGANt Lea Oer Cineelke sa" eros sk Rete eT gaat AD! 6 3 See 66, 000 
Cer el CTOUI EL Onan te Cds sot ne Seeman s he Nee Aae POE gS YS 30,000 
pend. Curecali tl Creeks. net as rane eee ee Cae one Nae. 2G. wala cee tone 18,000 
REE EOE eee ets iy ett Ne SI ee Eee Ces A. Re vos nicely ow coe oeaees 18, 000 
aN CO NR IRR Corer Capea 3 cen oases Boa on ee Above ye fused oe 18, 000 
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DISTRIBUTION oF Fish AND Eaas, SHowNn By LocALity AND SPECIES, FOR FISCAL 


Year 1912—Continued. 


BLACKSPOTTED TROUT—Continued. 


Disposition. 


Colorado—Continued. 
Sargents, Agate Creek 
Sal Oya akomeye see aerate eee nite tne mses 
Long Branch Creek 
Sellar, Frying Pan River, North Fork 
Sellar Creek 
Shawnee, Deer Creek 
SouthPPlavtemvivers uecssceeeeceee aera ame oe 
Silver Plume, South Clear Creek, Middle Fork 
Somerset, Anthracite Creek 
Coal Creek 
South Fork, Alder Creek 
Myers Creek 
Rio Grande, South Fork 
Steamboat Springs, Lake Aqua Frio 
Scenero Dulce Lakes 
Thomasville Dennhardis/Ponde ere esssee eee eee 
Englebrecht’s pond 
Spring Creek 
Woods Lake 
Twin Lakes 
Villa Grove, Cotton Creek 
Major Creek 
Wild Cherry Creek 
Westcliff, Bear Lake 
Goodwin Creek 
EV OTMS! Cree kes ease Oke SO a ee eee Se ees 
Whitewater, North Creek 
West Creek 
Yampa, Trout Creek 
Yampa River 
RolmanssBicoB lie @reekos a) ten oe ee ne One pe nee ee eer 
Little Cimarron Creek 
Idaho: 


GreersSilvenPond! ern. sce ee os aciecis ieee ne saat oe eee ee Sones 
Thornton, Nichols Pond 
Wallace, Coeur d’Alene River, North Fork 


Slate Creek 
Michigan: 


Detroit, Detroit Aquarium 
Montana: 

Anaconda, State fish commission 
Belt, Highwood Creek 
Little Belt Creek 
Billings, Butcher Creek 
Bozeman, Rear Creek ie eae ceste cps oso cioewis sedate 
Blackwoods Pond 

Bostwick Creek 

iBridger' Creek jecserre one owe Sew aitce geometries 

Buffalo Horn Lake 

Corbin Wake ae se ck se ssos nse dee sess ore demas cterigg 

NGANISIN PV CLEC Seow os) rte teacrorg lero te iaiaeiscinwe SOE LORIE 

Matthews Creek 

Middle Creek 

Rocky Creek 

Sales Creek 


PTO CR or OTS SC eae eo 


wae winla oe lele o[e/e 0). ese Sem = Hele a= we aim ola = at 


Spring Creek 
Spring Pond 
Squaw Creek 
Story Creek 
Weaver’s pond 
Wylies Pond 


BS ULEbO? APPLICANT rosa ee aes coe stats tap teeepe ete ae oleae ner ee ae eee | 


ChnoGOKAPROSSHIVAlCeR eee han tm re creme iene ot eee ee Me EEE 
Clyde Park, Brackett Creek 
ROCK Creeks 57.5 Soe se Rosina Sees ee ee eee ees 

Shields River 

Gardiner, Lava Creek 
Geyser, Cottonwood Creek 
TD Si vs) CNeB see aia nieve, 0S nes Seas settee ee ani alamo 
MewistownweoximlderiOreek... eacse toons sees teciselaee cin aeeie 
Livingston, Swindlehurst’s pond 
Philipsburg, Flint Creek 
Raynesford, Arrow Creek... . 
Red Lodge, Rock Creek Lakes 
Ryegate, Big Coulee Creek 
Shelby, McLaughlin Lake 
Poplar Creek Reservoir 


sd 
Fingerlings 
Eggs. Fry. yearlings, : 
and adults. 


30, 000 


40,000 | 
10, 000 


20, 000 
20, 000 
25, 000 
100, 000 


50, 000 
35, 000 


eo oe 
© > 00 Gr C1 671 00 


— 
S05 9 Een 


EB. 
SSSSSSSSSSESESESSSSETSS 


SOS SS Se Se 


We eee bo 


ar 
SH AATHONEN HOO 
= 
a 


ay 2 

BPRS. 

ee 

BSs 
a 


New Mexico: 


New 


Oregon: 


DISTRIBUTION OF FISH AND FISH EGGS, 1912. 


YEAR 1912—Continued. 
BLACKSPOTTED TROUT—Continued. 


Disposition. Eggs. Fry. 
Montana—Continued. 
Sibel ORCC Wn CROGIG stan nee wants wens Sclcie net ane ohne er pat cess cise se 16,000 
INGB CROR ees ae at etre cette Ae tee ciate ing oe as| eeepep a sien. = 16, 000 
AGES GRO OLUGRS Se ae ooo eee ears a aie iocia fo stn cis enw ee ciate = 18, 000 
vate Ori Pes tlt ELA O ULV Cl te < ato mle ete oe vie aie spcla la Slejerclo Seinen |s dae dale een 30, 000 
Wiig i lelee, ve Wa jad G7 ge 2 i BS ee IG ok Reg Ae RIC a Oe SEY | EG ERRORS 65252 ot 
Wilsall, Baker’s ROH eee a ye ete eet ale ancl aa eas 5 kame allan weaemmeators 
Nebraska: 


Chadron, Bordeaux Creek 
Chadron Creek 


Rushville, Larrabee Creek 


a: 
Carson City, State fish commission 


Buckman, Rito de los Frijoles 
Penitans HONGO Rivers=5.20 6.8. soe pene ee = eat bee yee 
Rio Bonito 
Rio Ruidoso 
MaricmiccnkGebiiOC-sessce co ce en sece ence ee acceso 
Clifton House, Mills Creek 
Shuree Creek 
South Creek 
Spring Creek 
Dexter, Lake Durand 
Domingo, Media Dia River 
LLIN, TAROT UN CTE Be lee GO eg Hin aor rere Rene aac ha ss esnee | (eine oA im ty pages Ieee 
Las Vegas, Gallinas River 
Mountain Air, Barranca Creek 
Laguna Rendija 
PR BCHS MIT VID PS DLINOS ees uae ses sae siamese se deleas tee eee esee vce coase|Steeeees 52 ee 
Questa, Caberesto Creek 
Raton, Cimman Point Creek 
ELAUOW ECV ORs on ics asain a ctse ecto acewse eee se ens s cidlae obo Wasa ens Eoleiore Beer 
Sugarite Creek 
Ribera, Pecos River 
MRRUC PP ESEDL CLEC cloae Somat = Ses yecce ia nea oars ee Dees eed) sae act oom ome! aches 
ROS Wi ROT Ree a ee wea wie lv iv oe ee em ne seiko walel andl ee SRA eee eas 


Santa Fe, Frijoles River 
Gallinas River 
Pecos River, Upper 
IOV PESHOUC Creek ce. acces eee oe ee eee ea aie casiseulee se eeee ee su aes coat tees 
Santa Fe Creek 
Taiban, Taiban Creek 
JY TI GOSSARD STG Gee SE eC Se See eA ho Py ah eee see love mee er fees liye a ee 
Ute Park, American Creek 
Biol Grand ess <i Sncis. 5/13. oe eae 
Ute Reservoir Creek 
wae Mound, Tison Springs 
Willard, Railroad Reservoir 
York: 
Saranac Inn, State fish commission 


ogue River, Rogue River... ...- epee ha eta On eas. ae ae ele 
Salem, State fish commission 652, 000 


South Dakota: 
Custer, French Creek 
Baritiw Creeks. 2. o3 5 -is220 42- Reena eae. ie eon wens 


Elk Horn, Rapid Creek..... SPSS SHS Sel poh a I ie 
Elmore, Spearfish Creek 


Fruitdale, Stearns Pond 

“OSU ILS E, ey ae On i ce pe eh aean 

Hill City, Spring Creek 

Tron Creek, Spearfish Creek.........-. EO eee PL ty eee 

Mystic, Castle Creek 

Nahant eons (STORK es ets ecto od. See Fes aan sty Save fae 
Nemo, Box Elder Creek 

eer C gp Ee MEN OCG Bee ee een oe rine <ee o aner ni er eae 

Rapid city, Box Elder Creek 

Rapid Creek 

EOCIMOTC MORSUIDIOTeG Ke © ons a deceit Pasa eies co cote scan see wen 

Gimlet Creek 

Rapid Creek 

Silver Creek 

Spearfish, Chicken Creek 


Crow Creek 


4] 
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DIsTRIBUTION OF FisH AND Eces, SHown sy Locatity AND Species, ror Fiscan 
Year 1912—Continued. 


BLACKSPOTTED TROUT—Continued. 


Fingerlings, 
Disposition. Eggs. Fry. yearlings, 
: and adults. 
Utah: 
Colton; Hiimeris ponds... 2s auswiasale Sen soe eee oe Se eck a ee crac eons ECS eee eee 8, 000 
Virginia: 
Clifton\HorgesemithiGreeke ean ace eens ieee ees eee ee see eee |. SAS eae Ss eee 50 
Washington: 
Garfield, Palouse River..........-. eee eee oie ree Reale Jashotereinieis all SES Ren SEE 30, 281 
Seattle rap plicam treme. wetyye cee teen copie sateen eta nig ate 50;.000) ||... <4) |e 
macoma, Little Marshall River’ * 2) senisesiecek oleae se Sear on yee Slee ee re Co kel see eee 14, 400 
Silverdlakers cn oo 28 ates cre kcjes cinco Ba es sees coe e | ane ce oe ee eee 28, 800 
West Virginia: 
Marlineton yi bankleya his ees see see eee nee ee eee 2 i012 Ell nevaes torent eal ee eee 7,500 
iIKnappsiCreeke sss. s5.s5seeene SSA eee eee esi seat peainccere ale | See 7,520 
Wyoming: 
Beulah hinchyRunceeece eee asses sac s.4 oe eseeen oe a Sane [i.e eShee Saleen 4,000 
San di @reekes eee eee esse eee eae ce nae ee eee ee eee pees eis acse || eae ee 12, 000 
Shepard Creek, East Branch....... eee ee ore leer Sete Soe ee 20, 000 
Cody; Ushawood) Creek oa oe oes eee eee nceee Soe ced Ses ee eet Caer |. Reason 18, 000 
JONES! Oreehen SA sec e ciscier coer 2 aaa ec eel e an a STe siete Sento are cel Meee eee eee Se 15, 000 
Mid dile\Creeloite eerie hss sans soe mane ater Sedat aleeceeee oes 2s heeee eae 21, 000 
INorthtHorkiCreek =p. -ese=e eta saleqad sleiesio aeasialarerarall cee oa eee ee eee 39, 000 
creyioull | Shelli@reeksivakes ssn ya ei) eee eee ceiesrnteistcnre| wae a Geel e ce acl ene eee 60, 000 
anchestersSoldieni Creek seit spon = 5 says deacietatle sets eae ee aos eee ce ee 65; 000/225. eee 
Saratopa wNorth Platte Rivensns: 2 6.- 2.5 =.9 sis siecle) se ees eae = cee | ee ee eee | ee eee 6, 000 
Sheridan, Dome Lake................... boeedeesseehocosenc Be ee|aa550-555¢ 30;,000) |=. -- = 22 eee 
INonthvBiney, Rivers -c-2---4-< Pre Oameas jacjsie cheers Foal eee peewee one 25,000), .:22ee Sees 
babes shh COMMNTISS One me ee eee eee eee 2;:000;000) ||. 53.2 -2ee 2 eee 
Thermopolis, Red Creek. .-.. na iriatsles aiane aleaie cl eteiaea esol tap ata tee aE eee eee eC Oe eee 15, 000 
Yellowstone National Park, Boat House Creek............-- eae 600;000) |.0 a Siac 
Cubi@reekey oat ae eee eee eee 100;'000"|: 2-23.42 so | See eee 
Natural Bridge Creek.........:.... 350,000"). . .'S2%).00 aula) Rese 
Second) Creeke2 ss See 5 ae ys eee 300,,000"|2. 2s)... 332 |eaaee ee 
eG tall @ sae nee aA ASH ty ements FAR fe SNL Eee the elie esis, 4c WAAL 6,389,631 | 1,578,000 | 6, 285, 820 
LOCH LEVEN TROUT. 
i Finger- 
j ann ings, year- 
Disposition. lings, and 
adults. 
éouth Dakota: 
Savoy, mittlers pearfish Creek: i224) jo5 5523-66 Soeeee soe sins Ae SCL eee Ce eee eee eee 66, 300 
LAKE TROUT. 
Fingerlings, 
Disposition. Eggs. Fry. yearlings, 
and adults. 
District of Columbia: 
Washington, Aquarium........... Jes tak = ates ee SSE ee eee [es a eee eee eee 10 
Maine: 
Harmington Clearwatenionde ceca: -.seesee ete eee ee a eee oe eee L5;'000)) |. 2 jcseae eee 
ibocke;s (Mills; ‘Southibondtse see. os bes OP SS een |e ee eee ae 1L0;\000))| Se seeeeeeee 
IPOITY,, BOY. GOlS WAKO iesct. soon cee aeme <a em tee eee See eee eee ee ee 15,000) |e sceemeeees 
Watt y Um y ON en es cron cee Se shores oe eS rere tere er | OE rice ce 1,500 
Massachusetts: 
Clinton, Spectacle Wakes ss Co Nie nee sere seta che ee sionine seems S| oes stan San 25,000: }).- eee ees 
Greenwich Quapbineluakes soc cu tegen ce oes nome ee nee eee eee [Game ceee eee 15} 000) |<. eek ope 
Michigan: 
At WOOUSHROCl OAR OMMLCHICAIN, <b. = oc sums Sa ba cea hte cocee ein | eine Seems 700,000! ||: co cceneeee 
Beech woods Goldenwuake. on cccts oan coset a eee eae cree eens cee OR eee 40, 000 
Big Rock weer, ako Nuchioan!. © fa. Vise oe ye oe oe [eee Sena 700;000)'|. -.Sssee eee 
Cathead Point, Lake Michigan......... aidione fe iN Bhai oe eens eet ott |e eee eee 700; 000 .)/\...¢ See 
Charlevoix’Reef, Wake Michigan. .. -oy.. sce seceee ae cee -be em ee lee teeee eae J, 4005000". <= eee 
Detour, bake Muroneeecsecce essai: 6 o=s csincacees SS Tae tees | Gene st ee 1,000; 000/\|)..cnceseeeer 


@ Lost in transit, 43,750 fingerlings. 
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DistriBuTIoN or Fish anp Ea@es, SHown sy Locatrry AND Species, ror Fiscay 


Year 1912—Continued. 
LAKE TROUT—Continued. 


Fingerlings, 
Disposition. Eggs. Fry. yearlings, 
and adults. 
Michigan—Continued. 
GLOLO. Ate USE COMINUISSION «Siok sc ceseawel ee eee en censeedess 3; 000,000 «|> <a eee = 
MUSCHUADE OKO MIGDIPAN «a cnincads ces cevecnectce. nde fe Mat Oe. Al epiada wae LEO O0GN ae SS 
PISHERIOENS USIANG, AKO MICDIFAN << cecajc. occd «occa me eee cede] once sence ces 7100; 000) Ss2ecee sae 
OOS TSUD 1G [-AURDG TP SUEY OCCT eC) eye ey ee et Sega a A 440,000) | set secade ee 
Met PTS olan Ker SN ONON ys fori oie ac cae na ooo nae seine sea|ianaeeaen Sen A200) OOD NT eo aaa 
POE MIADS Op HAR O MICOIPAN- s. 5. oo. cocoa = cae ccns s aincensianlematanjereete 7005000) eas pees S 
isle Royale, Lake Superior............8 2-7... .c eee eee CRE oA Serpe eon eee 400, 000 1, 240,000 
APPR OT AKG MU POllOl sina rags << Das cow cn case eee sens Mesut lewirecomineine 240; O80 ee 
PEMCnreOeS COVE, UAKG SUDOMOL 0 22.20. tu oe oes asc eudecnsnuctn|edecmeconmee ARDS O00! event t ena e 
PION UC UAB OMICOIEENN. cen Saude tie rc ken ahecks oaeseee ot lect eememeee 150; 000) [isi ss tes Se 
PRRICTESHLE SUGAR UT DATION iain caper a wih Se cee oak aes. eckure ken sees Ieeeeccemmehes AOU; O0On EE ah ee 
M Tae ACE SE DRUION sera saan occas hace ae een a |beceeee eee 400; 000 cee kee Pees 
MarthPoint. Lake Huron. 1. cet cecesesascse oie et abs | AO ee TE S224 000i =. . 2 oo See 
PeKuoH OFT ENORL COAKO MMIGOIPAN, 2 25. S25 Soon ean Seeded Pele eee AVE 0 ee Ree 
MIGGMOO GN BAl. nice NMGMIpaN oe. soo hoe J Stas ola ance a aay ain Semen mers 7O0\G00) te ees ha ee 
eno Mtb Points bake MI CMIPAN. 42.5 onus Sata seyqnn as one eaetealale=esisce sees TODS ONO S Pree se 25 
MBLOHAPON LAO SU PeNlOl ss. een. = sas ais ete ac sR anisiaiaslme wei cia[ nee ses emake 700) OOOH |. 2c. to22 5 3k 
BRO Mat un OP ASS EMA KGS sie sa seine aa ae anew tei are jee «ol eee mines SD; OOD) secre. oe 
RPPAROGHO Wi ASA Oe Lia ON ELUITOM oof oo:3, cinta fans aay te eran aaa che eS pea ysloiweem ecie bKay/ <0.) .0) | eee 5 a 
Uy TLGTE LOST eT UNE E (O11 UN a a es a ee ee ee eee (Seema eee are ZO OON EE aes oe 
Minnesota: 

Use ohn Lah TDA ST oct 0) i eee eee ee ee ee a a 120,000 120,000 
RE AO OLN ONION 9. oa oS < sawn waourae a son a vanaiswcs endl sun caesewon 4805 OOD eb woe cae 
J. AHL TUL MST oc att) 2 ae = epee ee meeR Ace baat Sop Bal | tore? ae Ae © Oe is 40, 000 
Rama MaraIs wake SUPQMOR.. = 8 xs... 5 ons q5s ce oS ee eetaca| bates mates 725, 000 310, 000 
Renu hOrare sake SUPOMOls <2 6 asi: ote ene mitra e Sersates|peaee ot oe 360, 000 40, 000° 
LTE eit DETAIL G2 10 [2] oe RP eee a REE eA emal seneach s-2e|b mee ae eS re yal (Se ee ae 


St. Paul, State fish commission 
Stannard Rock, Lake Superior 
New Jersey: 


OBEN Bs OOBLON) ECSORVOIN = 22-15 e's 5205 n5 a5 oss nesede Sake4|Prencigene eee 
New York: 
Caledonia, State fish commission...........-...-2.-----2----.0+- 50, 000 
MEAT HORS, ake ONtADIOS «52a. fs curejan bista amiantneesnacnenese|sneemsene ee 420,000 
HME POLL pUAKO HH ONNEOSLS . 39am acc Socc ara wee nm oss canol psn aca suaein| Sees ease 
Memes Cea ONTATIO§ oa) <2. 5 <5 aaa 5 ois oa Sania ns anaeion| Sinem ens comee 405, 000 
Meare ayia O OREO. coco aos n 5s naemt ao acini doeae| eee ane eee 193, 700 
MPR COMI LANG Ae) ONLALIO-. 2. 3 755 a.cislanrs apo ceacooanienaeasal|eeescaceecue 550, 000 
Mermmpndsports Ake) Kena eo aco te fit anda o'er aaa | bee shawnee 75,000 
RSE EOIN i AKC) OMEAIO | oo ono nate oe oc fo estas See Pee eee 125, 000 
MepipeinicoaWeshs OatinMuake ste 2252 oo 2 cass Bec dis aaa scanseieoe seein ee Resa eee 
aon Pond ese anata cay ost aea erg aSae G0; 000) [Ete sceecs =. 
eiipeGronadien Island, Wake Ontario... : . .-.2.2--a2tendupcinawalbs se sedtsnn 2 140, 000 
Minge NAME WAKO SEISCCOl en 22 Pinan Salsane Vow swogocaeaaseoaelktckewck atu 50,000 
LS HULL RISE Veit hcp) 072) a ee ea ee ene (bbe Te en 50,000 
myn OMAR OOTICALIO » san. < phn tesa aivowre os Sawa crosatean eal teewoen veces 125,000 
EISELE ANY HEISE ON Ge. seca fee csseeee Ne oO oe Soran aaseod| econ eee 25,000 
Meson Day, Wale OTATION: .< ccteaon sac on =o le son on Jaase alee checks 122,000 
Pennsylvania: 
Pleasant Mount, State fish commission............-.....2..+.-5 100; O00): 235.2 5 
a ara PAKG*WGCSUREIRE. io. ots 3 1oao tba asawnadoo asain as|leeckesee wer 25, 000 
Salt Lake City, State fish commission..........-..............-- 00) 000i. 22 2a228e 52 
Vermont: 
Un esAROUALOMUs s> tric rvlepk he ena JossudastodacSe danse Hacc a rlbon ce eee canoe ee ae 
Sra ee <A a Oe ee Sere ee Ee err Se eee Ee en bn et SPER ogel (2 tun, dee teats 
vSyiRype yl Bs ae Ee ee ee Nee ete renee Reem ee til Phe tell ye gee 12, 000 
MHD PS DOA VOT AKG... cece nid Sade re Aussie inte daie sostciulleesewene Joe 20,000 
tee 1 CG) FONG. £20» Lok cron stcdee sage the J 3S 248 SSAA Ree Saeee oe ee ee 
MoymDpobisso yeti Laks. % ... 5 S92 /o5 5348S A9 Soe doen aoa sae Eek Soe eae eee eee 
Seeemicals, Willoughby Wak@ccs.. 2.2 22s bhsssleec adore coeslobe hee ee mead 25, 000 
Roxbury, state fish commission... -...2-2....52.2s/ccseecheesee LOO} 000NIS- cee uc oe 
Wisconsin: 
PPI LVel WATKVE UBD! ce eos bats ants casaadeddladisans Pk le otedoe eS. a oeed ees 
BOOM NUAK Glace anes 7eash Jota ste cewacdaaee Do Rare lee ae ee asccduceece 
PATE SNC WAKO nee 552. id SLA eat ee | a aoe eee Pao e oe cane - | 
BanMninianas alee st pene. 4225 tc Joesc ls loi sfadano Seas so ds|ee ones Seen 520, 000 
Pea Danes tesa reC eC Meee gs 8 OES Bee eee ee ele ee | | Sere 
Binteriiinp slike aka lAkOe. So. oat hee fre or ecnioce ne ttol el] en ectee Se ee EE otic oe Sakae 
Wyoming: 
Sheridan, State fish commission... .......... 20. fs-.s.220.0200-0% DOSGHON IE 207 - 2a 
Mowila ce 23352 cl & TS eee ee) Penn ee heen Lone eid 3, 650,000 | 21,547, 700 


| 1,950, 660 


a Lost in transit, 1,877 fingerlings. 
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YEAR 1912—Continued. 


BROOK TROUT. 


DISTRIBUTION OF FisH AND Eaas, SHown By Loca.iry AND SPEcIES, FoR FISCAL 


Disposition. Eggs. 


Arizona: 


Flagstaff, Mountain Creek 
Winkleman \ Gila pRiviencs te. on cisvinociiets Seine sol layeotec se see ctellees a oe nee 


California: 


Bridgeport, Walker: Riverand: tributaries: 2:5 =e ac cle een a|ee ove se ae 
BasteAupurns AumonicanuRiver-. ccuccteeen cme ece cece east erce ale ace seemenee 
Red*Bluii Antelope Creekra tes 5.5 pone cee oe ee ae eae] eee 


Colorado: 


Almont, Taylor River 
‘Alturas; Pitt River; North, Worlkee es 122 Aon cot Se ees eos [Se eeee eee 
Baldwin, Beckwith Lake........-..- sth BV cate eet hie REDE Ueete (eteen a tae! 
Black Hawk, Dory Lake 
Cimarron, Gunnison River 

Johnson Park Lake 


Denver. State fish) COMMISSION Aree eer ee-eereeeeaee rere Be 25,000 
Doyleville, Tomichi Creek 
Bidora: Makelktanawihas sis lese seinclreinoct ciectsteriscsenisemiaeen in| See eee eee ee 
Fraser, St. Louis Creel 
Grant uckl@neekn seca sean ar oe eee = ee Aer aeaser Coe aia hs ee eee 

(Di CkMake re: tosses Aenea aisicereiie jects seme aebintee)ianiac| seater 


hee sale Gree ke ocean iajeicmisterci-e esteem ae aoersieetoec al aietaeeeen ee 

Idaho Springs, Chicago Creek.................-.- Saw Se merere nel eee ee eee 
Chiens Lake........- Cemeeeene Sate eit Meet ne ere sil Sect oe eee 

Fall River 

Idaho Springs Storage Reservoir 

THe Biya biel ays, ae gecptnen psy Ts ahme iy ee reateete hewn aha ee | Pe, Sel a 


Silver Lake 
Tola (Gunnisonwhiversccceco sae seer Bees eee mise eee nk e Weane er aeeins ieee 
RAIN DOWsLAKO Re sete tee eric aie Ae oe Ben ane eee Ae eects 
Jefrerson ost park Creeks Aer mame ee sae) cincee ereme eee ee eis | Seine 
Lake City, San Christobal Lake....-........ BAO AT DMA San eta eect cease 
Leadville, Musgroves Lake 
Sherwick’s lake 
yons;;Cabini Creeks - sas tee se see eee heb ee eee heer eee eee aces 
CaveiCreeke ssc tone fs seme ae ceremonies Ceniecioiaccten ee aioe | tetas eee 
St. Vrain River, Middle Fork 
SieavirainiBiversNOnibe Or: (cen set cee ounce eres tee eeer eee 
St. Vrain River, South Fork. 
MeAndrew McAndrew? Wake \.\.\jcce mm cnciecdeceee cee’ eee eleke ose neeas 
Malta, applicant 25, 000 
MarshalliSouth Boulder Creek. 2. e rere cece e eee eeree Bet cer aac 
Moffat, East Twin Lake 
Oak Creek, Morrison Creek 
Pando, Eagle River 
Parlin, Chaney Lake 
Cochetopa Creek 
Lampshire Lake 
Parshall, Cold Spring Run 
GrandsRiver Walliams Horkics-eee cs ne sectee er eee aeeceee eee 
Pine Grove, Elk Creek, South Fork 
Pitkin, Middle Creek 
Quartz Creek, South Fork 
Sapinero, Soap Creek 
Wes E Ik Greeks sooeisnceececere see see eceee cere 
Sargent, Tomichi River 
Steamboat Springs, Big Creek 
Blk Head Creeks. feo sc ee ee eee ees 
Bik. Raver: Southt Work. occ oscescccerk ose. oe maaaee eee ee 

Fish Creek 


Mad Creek, North Fork 

Mad Creek, South Fork 

Ranger Lakes 

Service Creek 

Snake River, Middle Fork 

Willow Creek 

Yampa River 

Tabernash, Junction Lake 
Vasquez, Vasquez Creek 
Youmans, Big Blue’Creek 
Elk Creek 


Fry. 


Fingerlings, 


yearlings, 


and adults. 


15,000 


— 
Lae 


Es Eth go tang 


252222222222222222253222282 


o8oSin BSNEN 


ewe woe 
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DISTRIBUTION OF FisH AND Eaas, SHown By Locatrry AND Species, ror Fiscan 


YEAR 1912—Continued. 
BROOK TROUT—Continued. 


Disposition. Eggs. 


Connecticut: 


Delaware: 
District of Columbia: 


G 


Idah 


PeMODO OLE Ar Mill PeAVOr s¢ 20. coset < oeckes gods oe Scee gad waeete|he tee ees 
CODCOD ST Sa TEI Soh a ey gil Sot hee A ee 
PCM BEANOH MICS e ce eit nts Jokers cose ances onan eesleech weteqcce 
LOSS Pee ECR ISSIES 997 gee 5 Se ee Se een Seeger (a5 eae 
MOEEIGLOMISUE OGL caclatnccne <stocteane tee dae fsevean cco de cae oe ck cee at 
HneaMmntons DIGKINSON CLeOk. oo 2 oe 6 Ss cee cde cee oc cnc eece ce] ccranaceece 
TONY 815s GE Tre OY Fa ay a Bd Ca 25 by) ee bn a 
UGARIA PSE OOK ex so SS oe nce ie Sein Se eeiate Le ences Sate 
BREAN EASGOIS SLOOKS ota bo cabarceddeans sade ceeus acecketeed hatoess ce unenne 
Greenwich PREP AMIMKULV Ob aoe Siac duct aa semi es Soe Nats oe CN See ego 
Lakeville, DLT LION ee Re ER Rese ay SAREE FEN 
Miayelantd Brovlcss: nesters sasane sane saa ae eee |e hee een 
IMDOSO RB LOO Rs oe Sb once iam aad Nose es Oo Pes chats EE oe aes ee 
NSSHINOGBTOOK 6 a0 S5e <u os ado nando der cao aL Ree eee 
Peer ATHSPATIOPO SECASS HOOK... 3 <os a seceded aa gah ee eta tee eons 
MANCHESLEr ROBDINE BIGCOK. wo. 52 sole a. Woo set ea ct ses ce ecules ates bes 
SHIN CALMCHANETETULV OR. =< Sores cece owen al neice eee cee re ee ee tae 
UU Re ATE NET EULU Oo Ss 5 cc ects cra aa aiatchetRiale sls sister's cia ade v daliioe ete eae tee 
ORR ON ESPON LOD IS oe 3s tou onan ae wana Hono ss wages Se eer ec eet ins Ses 
RGN GMI POO Kies oe soa ool ayes oe otc s Se cise yee via ae cae oeeeee 
LETTS TG ADSI t ad] er rl S910) oS ee a (eee 
Cer TEER CENCE o1 eo Seed Se ee eee Se re ae ee ee ee 
PEGSOAR Ma HDMCADG es os Sasa oe a Sane wivacite secon Ce saees 2,500 
Serer usOS MILeHeISOM BOUG 6 5... s-5ocicece o's ne cnc Seine ciel ee oe eee 
PRUNE SHLD WEIN OLCO sc oo 25 fb. cieaici we cutnlare sv niaicls stele slot colnleoce buwe eke 
me: Gonble Brooks... acs skiciece oekie ee Je ee ee 
LURES etic Vc se SS ee eee ee ee ee ee ee 
Waterbury, oe LOO Ramarao ala Stareta varie Satntontes gear sa ea ee [ee eee neces on 
Mai 


DMMLCRWINOTTANCOCK: BTOOKs -.cmn.5< wou ne mee c= nies eso eae now 
MEH ONMISLOCK YB LOOK o's 2: wa eid were Goce ee oes sce ane eae aee dene 
Wandsar, State fish commission .-.-. 2.2... 2... 2.2-2-~---. \-- 25,000 


Wilmington, Red Clay Creek...........-2.0.2cecceeccecceeeeeee 


Washington, Central Station Aquarium........................ 


rgia: 
CULT h SUTRA Yoyo etal Lc): Rg eee a Seer en ee ee nes) ae a Cea 


Reieiypaa ep AL LN OROGK Cac Se co oe wie chalets aiai\ajn win ce tee see eee Ls chee ey 
Ln tind Dae hee ee ae ee ae ne Rene = Ge ee Aes ne 
Mountain City, Bee Branch 


0: 
iam PEIN POTOOK coc. oe cana eo 5 eae Seno oo ala mono 
Garmpricre Ain Creek <2 5252. 0620's clans 

ISG ye Or CTOOK. < 05.0 52 sac co eet cee ces 

Idaho Falls, Krafts Hatchery Ponds...... 

Malad, Caraboo Pond............... 
Daniels Run.... —— 
VCE CN ra TU 25 01 [aes Saeed pn 4 See Ven ard el | Gaacne L Ee tame 

CAR ALIS Ti UC So Fa EN aE Caro ie ee ol ae eee fae a oe ee (Pe ee oe 

DOUTOP RUN K TOOK ae nabs eri octaneet Ue aOR RENCE Lee Bacee eo aaee 
ENG WIC rGeke testes eto ko te Wt ee eet eee teased 

Py EUISC ES EVE E000 |S SR ee ee ee EN I Sh ADE eee NS, 

ee MER EDEINITION US ONO eee a cre dea oma k oe ene U ed tan 

Dice hwerdathey FfS 5) gta Toe: sa ee ae ae ed (Oe rege 2 

Springfield, Tanners Lakes 


Indiana: 


Iow 


Pur antt CHEE UNM CEI CREG ESO so Slok sonic cate cows view Gide ESTE eae ead as ood cece 


a: 
mC SE TeCnINe SOR PONG = =< Jee act eee ele ane rear e 


PMGHOULeID SPLIT: DPATNGH «34 coe od oo slak de ose onan mp Peete Reece 
paver MpTInP bark CLOGR yes 8. ccrhs aac enaccers sabe ecuse seereee PePeer. Cree. 
EMS LIUG ArAVINiPOOC TANG... 5 ons- 55 c> 2nd nce cticck es eemtne CE SEEE ean om 


Maine: 


Augusta, Lake Cobbosseecontee..............2-02cecee cece ences CPE Re tia Bose 
ES BIRERGRDORS HEP IG MAG 250 a8 oe gene moe ne tse sac ebbeas Deepe ees Wastaaenca 
: ERATE ANON SNC enh eae cons Gaines Pawan st aeh re epeeree ae 
IBIGuelOrd Bolmp Spring Bio0kes > 25 - dok< oe Cok oe oe en cet tends Poucuee 
LD NAGLE by 220] [co RR Ree ay Pe ea eS ee a Wy Se 

PUT iyi) te Sei eo Biel eee Se ee ee ee pape Pr See Pe Ra 

RCeoa TOC Ce tees Oo ik ee Le i Pere tre ras 

Little Milliken Brook 


MY CHS YOU See een a ee ae Sot al eicc oey ER EP ee ee dasocce cars 


Rees LOOKS Sao epee peep tee nn eens BEY os ee | 
UG ea ety oa ee ee ee (ee | 


SP ADIC TREO lates oak cans Ses See wae s Bees eae Se jae REALS 


Fry. 


Fingerlings, 
yearlings. 
and adults. 


1,516 


ry 
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YEAR 1912—Continued. 
BROOK TROUT—Continued 


Eggs. 


Disposition. 
Maine—Continued. 

Bae] Ow, ALG Gri Cree stearate eee eats etal ladle 
Tpibypbon Tetons. 2 SS peewee ceeoe soepeeceusebseccceaseD- 
TRIS) IUBIRO 8 on epeeaonbes codasdeseseeeesce sesso" 
@ARMNER ROM ee cette a ele aaa eee corer tsa) ate 
Pippa 0270) 0X0 1s Be eee ie ne Pe nee es ie en 
Toeweocwiny BONG ie eencee ese seca eee teal et) 
Ibo IL AKO 2 Ss Nas Sac eso ceu esa ee sus sonoeaocsesssosses 
Round Mountain Lake........--..----..: ee ee eee 
SR SHRELON Chteee ie mesa st ane ae nana Re | 
Shaya WEG). Scan de cbgne sect po secs seeesededosyegee yes 

Bingham) Cariyab OMG eee eae ee eae eee 

Pleasant Pond eas cosseae see ea eere keer ere eeetre 

Brad bli yeu OC ken LOO Keer) alee eee eee ee 

ECU E100 ketene seas nee een ee eee eee 
iWialesse ONG seas ance ance Ne eRe ce aoe eee 

Tehmoleqnaray, [ewleldtoyrol IB) (NOliee Ge gon daesor sas seee eases sassy sso Sse 

ShelliPonGyB TOO Ke veces te Seas een nae ner eeee en 

Bridgton Junction, Crystal Lake 

Bryant Pond, Lake Christopher.--.-..-..-.--.----------------- 

BUeksponu meat bensnk; OU ese meee rie eee ee eee eee 

Wed arn sistent Chl On aeee eee eee eee ene ree eee 
AMaTITN SHOROG Keeney mer eid: cine ern seee ciaee are ase 

IDEN bo MILANO oo shes e dn seedesens sacoosoeserdeseso ose 
MasteMiachins sp ROCKsy MY ai Chteatee eerie eee ee ee = 
MastiOnlands allies PONCE Se cee ete een eee 

MERC OWPBTOO Key co tae ee sli sac eee ee eee peels 
= \WOOUSHRONG Secs s een meres) Some cienn ene m eater 

TOPS erably SUhWGLe WEG) 6s ooo eee speecesanessaecoeneaessas 42 

DVS Gril, PDAS TMC. so soso aaa beenadeesces ss s0Sesassa5¢ 

Rod diya ON eee eee eee eee ee Eee ree a 

Blisworth! Halls) Beech skill Pond eo ee oe ee 

IBTanchyRUinte ee ck esa eee oe eee tee 
Manmin econ is CAViel bOM Green eee lee eee eee eel 
GhainomPonds*sceeweneree = oe en mee eee eae aoe 
Dead eRaver NOnbIe banc heeer. yee se ae eee 
(indian Cree keeet emesis eee eee ea eee 
On Sub. OTC setae se arein s eben Uta ese eaaeteee 
Shallows#h ond es shes. cece ssp. ee nse Sasson eee eee 
Litanallid tin, WO ERSES TO) tle on ood Gonecssoneecoceespaocssssrae 
IMiayeyowinse, COMM GIES Ga doa bo vs eeecartos wae neome setae saansan4 
Hanscom Brook....-.---- 
Little Saco Creek 
Grand Lake Stream, Grand Lake Stream 
Greenville selorsesb Oe) OMG tp eracine = ee emai etait eee 
NWower HavhormeP Onde... n eres ee= oo eee eae = 
Massachusetts PONG ssceee es cose tee sce ea setae 
iM GUE EXO 010 | sees CIS aa hele ne IO RE I Se a 
Otter Pond....... Bate Seneca dais one soe sstis aes aes 
Pleasant Ver, Wiest ISTaNChe oe ncaa eee == 

Telerqerarel, 1Weyanoya Citic. Ep oonnes cesar ane=sseaeetedesacosecacer 

Teialeln, Leia ainS Rel oe acon Se see sas sspeseskonaseer sore 

TSO) NG ASIC ho) Wen) Sa Soca ode cdea soee Hen ner aebdederce secre 

Je@iantins JAR ie UENO ee sononess a bocs anseacnnaseeesrAgecesas= 

GoldkStreamBondiweser saan. mais cers erecta ere 

Gireelsye 1a Ole osu sae sob aokadeas acParoomeodaSecesaece 

Isl Kelaeiay 1BiNOO) << geoay cue coe mdnaeanononeresrucooned dace 

eal GuPon Geen One ees os Gee tae ees eSing= Seeeammceens 

TONES ID OMG so eens oe Seats sarc/aya era cletate = Srsiaiel ralele = eaeaisvareee 

Make we arliniess .cterien cases se atee antes heat nee ee eee 

Lake Wood.....-.-.- ne pheeyem ae See aIR Tae PETS EET oT 

AGHLOP BELOW LOO Gide ONG peters cae ante tone teeta eliete laters 

AN COUT ONG soso e Bassons oaacies was sccer ecm eieoe 

Smencen Wake sere ser cccr cesar cctena aeisarsten ceeiiee misery 

Walliams BOOKS beasties liccrilaeee ce cise eae 
Kennebunk, Kennebunk Pond............-.......-..--.2------ 

Mirttle RIV CC sss ecce = aes assis spccascise tals seeeie ee oie 
Mii eB COO ks crise see cce aeteaian ices eae atens 

TG hoeayy WOVE oe NG IOP NCE Sees ao assoc eure a eaL seoeatc anc Heer - 

Iraronyeaileioly MR UNGIS Lees aNel bee og es asneacncecr ace mcnscmbaeernccecc 

Kingman, Pleasant Lake... ..--------------+-2+---++----------- 

Knox Station, St. Georges Lake. .......--...........+...----..- 

TD laveojhny dey vonyiial BOLO GA yoo Kanes aoooee eooedet Oaeeree ea ese ene 

IM kereonoah oye. Kovoys(2) Litho) om manor eooReCrecaec ac} cnecece ccs ence 

ATs pletion iS qUaNy at UeC ee. ne cis 916 mam al ae el sla io = miclete te eos 

Whe SheM Gem bevoh ema IPO) (Sepa sgeececen seccncdeescorcsr-eee 

Wikoyaue nob yaly 1ekbU PILES o= sins Shoe pceeee Oe cee ce ceaeretseescr 


Fry. 
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Fingerlings, 
yearlings, 
and adults. 


20, 000 
6,000 


14,000 | 


14,000 | 
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DiIsTRIBUTION oF Fish AND Eaa@s, SHown By Locairy AND SPEcIES, FOR FIscAL 


YEAR 1912—Continued. 


BROOK TROUT—Continued. 


Fingerlings, 
Disposition. Eggs. Fry yearlings, 
and adults. 
Maine—Continued. 
Mpsauito, State fish commission. ...-.. 25. -2h....e enc ceennt = 100,000 \P: .. -aaeaea (sete ces aces 
RU IENG MMOSSAIONSKCG UAKG cnn e-c om accedu a casccee ck eactecrc ds [noe ccsnaesce LOS GUD Ht ie soe eal 
MRIS UO WES ESI EVEN CECE ane 15 coh sore Rice sktlc eee cob eside Buse buh Gun |pwaus due ses SNe cee eeeee 12,000 
Rad Sen aT RPMI OMe Se ors Jor ce ans orcs dese seek eects cetek et |aioadavacuee PAU USCS | ee ate 
LEDS Lapa] Sia G1 210) (a Ee eee tS Sree Med te vee 12; OOO} E Sos ree ae 
PAI PEROT eas ae aaa eh Ae eS eee k dec en Ree ee eee WOOO Es a= 
PRS Cat ktOrly PONG se | cece is ea2 ncdeckcincce mesa cases sebkeint lees tenga cane SHOOD | LS. Sener ae 
ReNO Ts vEr DONG aR soos machen sans oe hee ERE e Cee tee mes eee 83000) | cn eens 
MOPUIBTC oR ONGC KATO: FONG. ata s cue w ee ccd secusee sete nen cet himmasaeeeeee 12 HODNEAE eee oe 
eetietnte- Awvicld Brook 22.0 So. | hice s.cc.seuctuduas ageles sad ie 3/000 [257s ates 
Meh ouVake ssc ncinesaauck nisin hse a sek es os Cheek eR eae eee oe CA eee ate 
PGOSOUGUSIO Cree Kos ac cnc oe cn ORR RR EERE AEE LES as eee ee TRQUONE See WEES 
ackiandmGanaan Wake nc So cc soe ene beeen Shama ces cee ckloasoeee eee 2OCOOO WE st. cea 
Rumford Falls, PIOWOLOS DAKO So. 8 6e ons Ace tee fo Mee eee eee Seen aes BUSOU Aa Ree nes 
BENOOMIG: POHOGCIC AKC. 2s a ceccts accede cekcee cece ce ees ee ee ease koe eres A280) Ae Ss 
Maarsnoruy wan WAKOD ccs of 5 ssode won asa sesancc ote psesnet ects tel sueedesen ues OS OUOR oo sec ceseme 
Skinner, Bog NERO Ketcta tars at tare Stee elon ite cies Oo eee ee eRc Ee al ee A aera ARODG) |=. ie = 
DRRTER GROEN Seg, co gece he cn eee eaeeae ee she Tica eee BS000 hs ses See LS 
ee RE OI oes Gaon Nee neces oe seco sc os eee ces S\eosce rane ANQOOI esas ckes = 3 
Bagg banisCouctorduhiver. on. coc - os ox sca -csiscetsscsescessebun nebo LOF OGG! |" 3s ee coe 
OCS aly e111 8 STV Res eet Se ae ea Vac RE ga TOROGD? oe 
ST OED Cre) cS ee a eee ee nk seg ee Rees Sete Some Lome sa) WeOOO rR So eae 
BS MDa ON Gem 5os..cloeacees sek east tenes nem oN MME es aot TO S000) | eo a. 8 
aeep HORNETS Loy aa fo) ao belt eee oe Ano Ae ae Serengeti Fee Sy eR an U2. BOOM es Secs te ae 
Tun Pond, MOMRVE ONG Jeiscrenicccsckes -tesetiqe dis emseean chs cee eid oe cee cra LSSOOG) te socket eee 
POL Maks TOO Ks Sa. teivia tae ox cas oo dol See acecwecece cele aouascha.ee OOON 2 ee cee 
MOORE V SER TOD Kee. ce sd sae se alia cca Sees ec en Naeem ae amie ALL Ua ee eS Soe 
Tes POBLUBIE MaINS RONG. on 4 sass oasetine vod one sito oem ce ploae oalabcones Sees Be QOOL |e ace 
PNT ENON DSBE ONG ess ech a5, ho.) 25 2ic/o seve cle Shue Saeed ak rca lca Neevooe aoe 323 O0GT UE e eee 
peteend: 

BMPMOLe Pp MAVER EL) AI OTSA Ka oso 5 4 5c <n seca sonics needa ter edes | BEees seo O60; |att eee Se =< 
Big Pool, ISPS SSCS Sb 2S ee aaa ain PCN cata bA a! Be 150 
PME TrIS Ligitey arc P CK ERI 54 Lijec wie «tags boc sw ersc ccc eeee ech uc |leuneth acon ee fe cee e coete 800 

give beanies ef Soe ie aes oe ei Soe teehee oa eee |e eS td 800 

Bayes, Lutte, seneca Creek and tributaries... 2022.22. h<.25.205|soc.c- bec. cleed ease cee 1,500 

Cumberland ey GapiGreekee. ci aecacs ose pase nee ae oa oe eee ee ae 1,600 

Deer Park, Little You sHasheay Seine edn Fas Se ss wee litda setae Ac eee Oe ee 1,200 

Ellicott City, Middle Patuxent, River... .. 22.52... 20..ccce cee cc fences ccebece TS; 2500/02 eee 

PIRAMHEE Ee ON KLOM OLOOK soon ak ae dees Soe as es erSetmcseeees clones as steed See ae 100 

Macrnnenibranch $s 39025555 ease. Seine le Ee as | ee eRe oe ae 200 

Garnisan. Greamppring Valley; Branch).2 5-221 22522 23s25 522 enone eee Pere wane ee 200 

IAP ET SLOW in MATS MPU Poe pits cscs ap oo coe he Comm ae ed cere eA RS rae lo tee ee 200 

PCO COMMIS SUM a sts seek ge aisea cians itdanece see neee obe are eee co teetee on 800 

PLANS ER oe coiiacaaleaeias o dees scat ea ae one coals 800 

Pinpictrin sRAlingeRrane ent o55 ses oes sects eked eae Sache lea seeraua cea bees 100 

ERIE Wayne TINE SPRL ASE ops er acs Sere cie stidinas sane sees scare lcecitnsuiec [See ee 150 

Pint UNC LION: tuk NiCkK Fuuries.< 25. 5. soc ckn cs od Sse ec sees ees aden = heer aeeeee 800 

PA MHLMAKOPEATES AKOYA MIN orton 52) ovo sks cabs cect soem e nah cee ee 400 

COmeays RUNS fosennsa sk ho cae sea oes eee es se ee 2 ee LS 800 

GAITetS UUM roo Se ass eet ooo te Fo a eee eee ee: 400 

Rain pare ae eu. Soest ee oS 2 Se eee ee [Ly psc ener | eee ares 800 

HAR UNGURER EES oe tro. esc ae a ates Sse See A lg ees yma ps nee ene 1,200 

QEU SE GE Day cep Ye P10) Ca 1012 9 2 ec ER eh ee ee Se A oe Oe et a a 400 

BUPRTRSLOGH See eae eo ee. saa nus. ee es | eee eee eel de 8 1,200 

DurtkArd WoiGke Rudess Ak. sv cao s seks ke cession ERDEE ER TPES, DUE hae Poe 400 

117A] gIgL 259 ae ae ARE FP ne OE ECG | ER RD 400 

LESTerO 1 2) te 2 ae ie Se Cee a eee Rene COME meee een | eee ee Tee 400 

SIME STUL USO RIES oo Gch ser ra wan an Kaka SESS oN Se) ks 0 dP ee ee 800 

LLU ees eee aes ee ie ep Cee ee ee eee I eT 7 a ee eee 1,600 

PRIMES DUE HOP IG HII” aio socccia ert hod ac nrad's Ss ae oon ak waa ee Eee oe eee Cane 150 

angen dows Creel s. j.oaaae hooey ha Seve sel ena Ree eee ee. 200 

Silver Walls Creeks. sic. 8 soe oc acute ace we ws oot [easy eet ee ee 100 

SOCEM repels Capel ULC Cita (CY Gy 0) tha na ee En [SR ok eed (Core aa ee 400 

VEAP CCEA 077) gl 2 A 0 ls a A eich crate aS Aare Se Oe ae 1,600 

(i StavPivesrae LYN Goh ta Oy are! ada ee el eee a rn een et eee | | Sele a tees ee Se ee 2,500 

WWE DOUET a, WeIULIENORODI. a. Seccscies sr etiae's soso bbaes Sack soars leurs tne Steno 3 200 
Massachusetts: 

PLUGS RET Ee 2a ae a ee ee ee | a Ay Sala Lees eee 3,000 

COneHEG AnehOn RV Tents Gnogks 2c. sco eo als secon etean Mo ande sees 1,000 

RICCO SE WaELGQ Bes Seton a tC eys te pete Leta mete ate duulieoocm ested ALS eee 1,000 

Esta y CysiOtnier nee OMe tesa a atae ee Cue een eo” se ene nualeer pune e tcc oe soe cues 1,000 

Heal ERVorsc Brea alo CHOCSO STOO Kawa naninb ease cas se dus bes ss boee ect ces] wane oc tows 1,500 

SIP HOMIE Ot EWEDORc eset ne alte. C cece ee ek eos Soe a eye snrne Bel icic wis a oe 2,000 

POLGHEMe NEHIDIGLGHPE LOOKIN en eet coe 2 oas e a a oek pee ae Yee Kile wooo achh 2 lc coe 500 

PUOUCCO LOR A UALOM MY RONG. ees 6 Oe run Me Ce nee ees aN ea 150 

Gren G Larrinp poner armOn: BLOB ee: os Jace ee ee eee re cee eee os pase tleeecaunacuon 500 
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YEAR 1912—Continued. 


BROOK TROUT—Continued. 


~ Disposition. 


Massachusetts—Continued. 


Greenfield, Fisks Pond 
GulitBrooke se enka ae eee eect Seas enrec eee eee eee 

Stone Brook.... 
Lancaster, Hillside Pond. 
Leominster, Lines Brook 
North Dana, Meadow Brook Pond 
SilyersBrooks Ong Meek ne Seon eee 
Swalt River, bast: branch stneecues ne cases aaa 
Northampton Ahearn: Brooks) 2 eeo- eerie cee Nese eee eee 
Crosby Brook 
FETOWENGS HEOT Geert aii era serch ctor ee er teers 
Otter River, Bailey Brook 
Poor Farm Brook 
Underwood Pond 
Pittsfield, Sackett Brook 
Schoolhouse Brook 
Secum Brook 


Se ee ee 
eee ee ee en ee eee eee ee eee eee 


Stockbridge; Konkapot Brook.): 2.2.22. 2-<2.-.0ce--2-20 Seren 
Vision Sam earings FOO kee ee ae ee Yer ee ee 
Westfield, Big Powder Mill Brook 
Jacks Brook........ wot ieee easier STERIC L OLS 
ittle MRivenst hens ences es ee seater 


BandyeNllMBrooke sarc Ue Skat sake one be Ggel 
Whately Malluviviers: tera neh saan ame scie eke e eee ea ae 


Michigan: 


Baldwin, Baldwin Creek and branches 
BattleiGreek, Helmer Brooke seep etees et as icten sjeeen Soe ae oee 
Pine Creek 


Belding; Black(Creek een s2 bee ae Salad co eae Gee ee ete 
Bellaire ;ShantysandsColdiCreekeee sues someon eee ee eae 
Betely;-bere MarquettevRiverc. .-- <2 -seosesse cent eo seer 
Black River, Silver Creek 
Branch, Weldon Creek 
Central Lake, Central Lake and tributaries 
Chasebere: Marguetto Riv ericces scans = cae ieee an oe ee eee eee 
Clare, Clear Creek 
Five Lake Creek 
Holstend Creek 
io weryr Oreck ose se so ae fees ene cent she Oe ert ae 
McEwan Creek 
Mekinley; Creeks. acteie n= 2 cease ects oes wea sieian ce eeeeeae 
MobaccovRiver and branGhesr.<-s.sss--se see ac sens aoe 
Copper City, Hills Creek 
Delaware, Trap Rock River 
Hast Rawas silver Creeks 235.2 5). .mn seme saw aw eciamke see eseanee 
MVart eMUSKerOnuRIVien jo ase me ee a cinise «= Slsicin daemons ae 
Farwell, Chippewa River and branches..........-....5.-------- 
Mrederics AU Sablethiversss26 eseon oases aac etew aemeeeitow cree 
Gaylord, Au Sable River, North Branch 
Grayling Soil aie aice bs se eek ie ek ee cai oe creer ic eyo ake 
Hale, Hale Creek 3 
Hillman’ *Pilke\Creek: = 55. 2s e2ks seh ase ee aaa eee ae ee 
Indian River, Big Pigeon Creek 
Little Pigeon Creek 
Little:Sturecon Rivero cs sees sees emeceeeeneeiee 
Interlochen, ‘Betsey River... G-+ 22. cap aeee owen ee eeene eee oeee 
Ironwood WOnesuBroolss. =. soc sees one eee Eee eee 
TSHPOnIn Py DIAC IRIVOR ch. so) een han oe aoe eee: area 
Escanaba River and tributaries...................- 
Greens Creek 


Isle Royale, Tobens Harbor 


Eggs. 


Fry. 


Jackson; Dearing Greek. 2 2).c ae vee cacitnaw cb ness oe sense teak Sa | Reo ee eee | een a eee 
Bamdstone Creek. smc. -acG cle weissteislas mativie sepicssin sieeiel| se eie senate s we | Sec eee ees 


Kaleva, Cedar Creek 


Fingerlings, 
yearlings, 
and adults. 


_ 
ORD C1 Oo bo 
ve eS 


La Roeque, Quinn Creek 
Mandan, Montreal River 
Mosquito Creek 
White Birch River..... Sininina sisi steic;ciaia Sine Slnciemn eRe ehclac eile nee eae a esi 
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DisTRIBUTION oF FisH anp Eeas, SHown sy Loca.ity AND Spectres, ror Fiscar 


Year 1912—Continued. 
BROOK TROUT—Continued. 


Michigan—Continued. 


Disposition. Eggs. Fry. 


PEPaTIOIN See DONG ONS ae se one akraeie es dP oe ete ee ketsn| Unies ames sast ves Saleen 


Nirvana, 


Nadi Gaia anton p teases sweet rice aisis's Scie bem nae «| nainivin fans nce Sh 20,000 
ATURE ULOGK (co wettest re wv cain atin eno nw acl Wane siketocs <9 20,000 


RR ered Gl) COO Kit te tee eo toes se Escala > one enn e.2 [nities acielon eae \'di 0 Ree oe 

SMEG LUE GROG KG ae sie a ee ahs choo eine ols Soh s/o ace cia aiapn i'n o'sin [nniplora.qio ate erell Gees ee Seda ws 
STE We WAOTOMIOU VED Se cist oe ao 5 oc Snack anna ct nd wl scc che nna[teujcmiane cow cl memers tenear 
ReneOck  SADlO Mui ver ANd) DIBNCHOS «oo. us co. pene cas <se ce seca |mamen en since Sawehios Bonen 
BERS MTP PULV GR eee te sok ne ones ak Soe rome fe ack ot nieos a |e wienia eee Beene een 


Phoenix, Horseshoe Pond............. te Sa Sea Sean oe sees santo ae fee eee Cee ee eee 
MIRO ESIC TOG. Sct gieaclamens Ube Bos oct =o cle cee ciate ms noe ol mea ae een net ee ee 


Be UG SIO SWAT Grok 6 coos AS spon sca ce ease one qe cee ta ear |p nee aad seaen tee Some ae ne 
ISAO Gor OUP LOM CLOAK = 5 sci su sone Soe tab oe ose: pone sean Cena a Nolen Nes aaa re 
MboMmpson ville, batwe: Bewey RAVENS 2. 5.525.655 Cree ce dane lleoeenoatena: |pawe ncaa fe 
CIBNE GT OaISAI COOK. 6 note ace fae eh eat oo eeemg ia ac ecm See eee re eens f 


paver Creeks ot eee ce so sto ore tele bre ee sxc sod Shs | pare eee pee ee eee epeite 
BiPch: Crag kenge «pore had sce meee s Seen a eee =| cee sme Seat re aerate oc 


We) Oi ae eae Ee ee Se SEE RE EES eae le ya saan 
JEN Te aT Che AO ope Cer ee eer er pera Sonate occces| Peden seoaeoe 
PUI ORIN PRON Ge Kens 35 acts 8 cars Ieicin yee aloes |e <iaia oie aan eRe ere tee 
RISES RG Roe reenter a oa ae See nasa m bing ares | las cpnee totaal ive anlar oe 
RAUSEr DL ITIL Ce ies ea a Se PE oo Ee | Pere eet? Ol tee Sao 
PIPBOMIGMROKI sotonies iq olde cce nok was anectsetwaaata | Samet eactee |eeaeecaate eer 
Bp pPeh yp HAM OLe@ kes 92 a5 Sarena cd ya Ses eqn elas n eee soe aoe eee ts 
PHEMELIADG CLOG kre cane so teas oe ne haa saan eee See eae eee 


Wrellinetony Weave Creek. 2 oo). 32... 222 sao e on = asin Soca swan eet ate comet tsetse = 
MEINIIHiO Ov kort ACHES GIP. oot ca anc onal sas neces as coemeo safe stesseeeeenleemaet eos a's 
Peper iaTiee GOWAN AT OLOR Key a - so 5 2 =05 «re a ones Swe wale etch ote | Sep eee ne ee meas wane Sata 


Minnesota: 


PATINA OTOOK ceo 8. canes cca os See ge Sar neeacasc|e saben seed soba ote wks 
PS EEN BE ay oh G5 RE) ee Se a Nr LO aR I RISE [Py Pas 2 al HS ees 
BRIO TOR Rene oe een oe eset obec cere wares ee Oe | ees See BRIER ee Soe Se 


BRUIT PE CAEC TOR as none os oes 35 See = Ss ars esate ae ee eee ten Beseewe arene 


TOO ROU CIPO. fe! Ein. occas) eas one wis SIRE ee oe Se soe wane |Peceeen Soe 
MSE V STAM CROC Ko cork aie a steno ccs Sa aae ca cae asda siaaeS alee pialete anomie [om Serenata 
IPP G POD Bests Set nn oon agree ee dal aera | es ere Sete eons eae aoe eee 


BOUL WIENS PAs OlOTEG k=. oo Sa ene ee eos | ete . 
West Beaver Creek ihe 
Wildcat) Creeks. 07.0.2. sao 

Wine baga Creal oor se ns een canes hatte noone os coca ee 


Reese PITRE COQ Kne oe cee keen adt wine enna oie baa ae eee neon oe 
SeaUaL HS Pato CIPO, SOUL, BYANCH seis, (so see ae oan Somes | oe cee ea Oo sek Oaeeee 
PEEP M RDA ne ee ete Sen ye: ae te ear Ben ans aoe Se Be 
BEBE BE AUPOMCTOAIC Sno cer Bowens. es ekicls eal ee ne I PT Bo) A ee 


UL CGHIS) ee oS Sa Ses) BONE note Resco baaGe reee fj MAP leae ess || <a nee ie 


SEIDEGIROMIMDIIM ES OTORKi xe weit. eee nk oon ona ne oaks oe |oxe agen ge Soe ake 


Papiane, GOOsspery River, Lol BLANC. 2s 2<-c5nc 608 oc's conch]. stan onceeelevasohoseoee 


ERIC PHC RIV EIS te oooh ocr a ge iene e atten 6h ons US aaa aa oe Se Ucar meee 
PURER MSELA OES PESATIUISIN FUL VON xe Soe no fe ng rer ese eee ee 


ES VEM VEL 08 oes oso othe on le epee Sete on NO ako WN SL eg ry 2 
GIGORP RED Y ULV ODS tence foc ie ee oe ee al Sea ete PsP eed RR 
RSI AVON Sere eae oie eee pede the He oe eon see Eee oe aoe ree 
Rite River, bast praucl.... 22a hes ss eae seas A ee een 
THUS ULV 4 VV CSU. DSUGU x a2 ann nee aoa e len cetera oe ieee: waa ot 
LUT ULN OFT Sa) ge See a eS a Sel es car 
VSYRLELS LENG GAS Fo) AR ARR RS GI, SR NS a eal ee Pcie.” Bl |e grec eae 
SID TNA cee eS Dials ee A aE TP ee, |g el (dee ae 


PRED LH MEME UY CMOGK = oats she. Coe eae tS fee, Mee 5 en 1,000 
PATNIEPEN OLE OGRE a ee Saas Sey ee Lweeeenc sues 1,000 
MUrravVilloy? Cregk 5.52703 Saeose ten neste scene. 
SIGE WICK IV BUCY: CYOGKAe top ba sos so ere ase acme loss c 
Bb al 98 ST Oe Se Ra oe a ee 


yearlin; 
and adults. 


eh —_ 
wo w wrsSuwkiaSa 


re OS 


- 


e552 sgee sees seeeseeseesees 


() 
. 


OIRSIES: 
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bo 
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SESE5 
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SEESEESEESSEESEaESEE8ES EE NERUEEEEE 
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DISTRIBUTION oF FisH AND Ea@as, SHown By LocaALiry AND SPECIES, For FIscaL 


Year 1912—Continued. 


BROOK TROUT—Continued. 


Disposition. 


Minnesota—Continued. 
Lanesboro, Amherst Creek 
Boyun Creek 
Brake Creek 
Camp Creek 
Dammen Creek........--.-- ECan 2 a ae a 
ID USbee! Cree ke = cos ee ee sie ole cio eee eines te 
Jensen Creek 
IMOnE Crecko seb tans aceon accel e ashes a teaes 
INGpstea diCree eae. sneer sae opener ralgaeee cote 
Pilot Mound Creek 
Riceford Creek 
Scotland Creek 
Shattuck Spring Creek 
Sletwold Creek 
‘Torgerson Creek 
Trout Run 
Watson Creek 
Wisel Creek 
Lewiston, Hemingway Creek 
Pine Creek 
IEA MORVIGS Ts bilbeakzie) Olea eee ees wee sean See eE, Sore Stace oenae 
Nokasippi River 
Skunk Creek 
Swan River 
Minnesota City, Bear Valley Creek 
Chimney Rock Creek 
Deerings Valley Creek 
Enterprise Creek 
ere SOms Chee keane oe eee eee een eee 
Rollingstone Creek 
Rupprechts Valley Creek 
Rush Creek 
Speltz Valley Creek 
Straight Valley Creek 
Whitewater River, South Branch 
Plainview, Beaver Creek 
East Indian Creek. . 
Funks Pond 
Logan Creek 
Long Creek 
Middle Creek 


Whitewater River, North Branch........-...----- B 

Preston, Partridge Creek 
Willow Creek 

Red Wing, Belle Creek 
Bullard Creek 

Clean (Creeks y Case y-amarsneck Saceckin ce tens Deiat carats 

German Creek 

La yi Creskes as sonecrse coe eke & bods w.c's wisn clase Sieh a telat 
Wiellsi@reele 2 ee cian emcicn tcen meek eeoeeeeseree 

River Junction, Thompsons) Greeks js 2.---s2-e2se=-6-eee ease 
Rochester, Badger Run 
Bear Creek 

Chester Creek 

Dux Creek 

Mayo Creek 

Silver (Creeks Fes an a oak cow ee meee oecee ee eee mee 

Spring Brook 

Willow Greek civic en dee sas eee atten ee ome ae 

Wood Brook 

rollins Je ates Creel: eacccscnekoe ew cue cone eee etn easce sea mene 
JE b0( SiG) nolal oenen ae NE a ee Oe See Re ee eo aerate 

Twin Creek 

St. Charles, Campbells Branch 
Carters Run 

Crows \Cregkiens Sak Seca sees Caen me nemeaee 

Weniiths: Creal Keeani eae ye aD ae ae ea eae 

Drakes Creek 

Ferguson Creek 

iMemiin pwrarv, Creek vrs <1. Seta oe sate seis sininisiatateiata 

Holme Spring Creek 

Holts Creek 

Logan Branch 

INTCHOIS) Cre@ eres x cpcrate iatara sian nem nae a/o eitsioe 

ORM eaTa CLES oe ark cierep he neta miseraloaet a stan ere- cents 

Pettis | Creektec doc ve ncch «temas cetieen vide oe setee ae 

Pine Creek 


Eggs. 


Fry. 


2, 000 


Fingerlings, 
yearlings, 
and adults. 


SESSSSSSE55EES5 
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DisTRIBUTION oF Fish AND Ea@as, SHowN BY LOCALITY AND SPECIES, FOR IIscaL 


Year 1912—Continued. 
BROOK TROUT—Continued. 


Fingerlings, 
yearlings, 


Disposition. 
and adults. 


Minnesota—Continued. 
St. Charles, Quincy Creek 
Rush 


Whitewater River, Middle Branch..............--- 
Whitewater River, North Branch.. 


Whitewater River, South Branch.........-..------ nt 


Schauff Lake Station, Knife River, East Branch 
Little Gooseberry Creek.......-..------- 

BDU ROCK RIVER acses~e oes seo steers 

Bonne Valley, autna Oreak: <n. sienna ose a niente 
Bavans Creakecs c)scrise os poset em eaae mene 

Cold SprineyROMs see nscoe 554 1s ae 

RAQUTTIORS (CDBOK Sa aac nig sooo te tote iatat ala ate tatateral 

RAST CNOO ke. eae eck Cee ore eee ers pron tbs SteeIe 


Ete INSOM Ose Keoe sore ores Torrente 
Kin 


Root River, Middle Braneh~-2--21s/ 22 seitne saa be bee Seca |aee eee nee ee 
Hoof River, North Branchy--3.o7.-o 2 mt raaleec| sane wanes se ]oe in ee oe 
Root River, South: Branch. 11: iuteretrrorl oo etek efoeecc cs See oe 
Seven: Spring RuMie Paci Gas ee sete Otero ae ee an ase sees ul s esa soe eee 


Simons 


POO Koos «brent to cea cert eto tele ae etacs ecg Sl lee PEA a AS. 


Spribe Valley Creo «Hr saston ero ners aie ie totes ello RE aac Sewaleecee nee. 


Two Harbors, Crow Creek 


Knife River, Northeast Branebs 3222-32. oss 555 acco en |e ose ee cee 
EGGS Keiife RIV Oe hart hr PA ISS Sat S| Soe a eee cee eee 


; Pie wirt Biman select ee tee asa ecs ares) hequusoe 26 SiGe Recs Sees 
HAT GTIDIN. CLERK oe Mesto are as Seee tLe te se ae fa eee. SR 


Winona, Abell Valley Creek. 
Cedar Creek........ 
Corey Valley Creek... ... 
East Burns Valley Creek... 
Gilmore Valley Creek.......-- 
Harve 


Walley Oreclkce: ti fineic ta eeen en cee ees ae ee eee es 


HipkssV allpy Creeks Soe e 22k oe scc eniana ones see Sole oo ee mae hae 
Eanienpurper Valley Greeks... t tens wes A Soren wae ee 
MAGAIE ViallayiOrecin. isis. ek ch ey nie he eS Hae 
YO MMASOL VAG ACrep Ke = 2 oe Er Roe sprain ena 
EU BABAU GA VIE OWN COLOR == OS fin ite Rey baal oiela= i eee See ee oe 
MSU ES TICUSEV GUO VIC TORK Se cee 3S eo aoe neers ne cee 
Wuiscoy Creekoo..5 2-2 ste. ea. Ws SAREE Hen ore Ee Rah SR a ie 


PEIMUB IBA PANO BT MOTEGK es yc 5 oon Sie is tenet ee 
Missouri: 

MARU PLICHILG 2-9 5S St oe OO eee Unies wie eas 

South St. Joseph, State fish commission ....................-.-- 
Montana: 


SEPRRIRIEENE CUTOTY MAPUC MORE 0-2} eke coke cate chee canbe ale. cove caeea| meee eal a eee 


PEGG MES ONOATO L MOTOCK es 2 Sos io os cen nt~ ok ke ee oh ee SS OeR ERC Les comes eer eae cpeteoee 
EEL C2 aE eS BS ee ae est termi eee Lara ae 


PICOFAG OTOBKG. heck. weet ee Case che aR ce ee a ke | ee rele eT Ee eS 
Belt, Cora Cree 
MTT TOCEE Ca Meer eee eee tek ae Et ee ey Ld ee [Se ee Me RES aT 


PW IML OLOGR ia aso coe seach bce pee echt ee eeee uate kabees 

Big nese Biciparity, O6eAkK2.c de 2s 265-542 bcktanavece menses ese 
RUMMAGE ERAT CROOK oot os ko bus ak czaecekcsetatssiss tk. 
oveman iru rer Creeks 2.7. oe acs cee sess Snkseeaesenssesseis 
Camps Creek: week las cceeihl ce esetdasccesgsnett- 

issu GASH RAVOrs 2) .sctkeaneas ace eceaueetstes ce 

Ty ELTA Chis ae ee ye aa eee aay ee eye ee a eee et 
Corwapprings, Harmiotteiuake.2:..- 0 cst -sctecteter eee ascce- 
Pare th GOTT ARO oP cae ae dene a ets oa bece anne canthenst 
Minima g Nink6o oe calcd seas ccnsase es setae sn geese 

Pattionene Onusotey An one wu aah de beeliccoeee esas ccc 


poh ojibe 35 Uist de Ae ee BO peta ee eo el (ee Me et 
SPE RET ET Oe ee ee ae a Bas 6 ROR OAC Oi UOC REE ECE eer ee 


Re here 
no MSINe Seine Ns 
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WOO OS GO Rt Go Go et et Co Co 00 CO Er to 
no 
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o 


Se eS 


SEEESEs 


FDI SU C8 
eeee 
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DistRIBUTION oF FisH AND Eaas, SHowN By LocaLrry AND SPECIES, FOR Fiscau 


YeEAR 1912—Continued. 
BROOK TROUT—Continued. 


Disposition. Fry. 


Montana—Continued. 
Fortine, Stahl’s lake 
Gardiner, Glen Creek 
Hamilton, Mill Creek 
Harlowton, Hoply Creek 
Hobson, Henry Lake 
Hollidays Crossing, Spring Creek 
Kalispell, Dingman’s pond 
Lennep, Cottonwood River, East Fork 
Lewistown, Big Spring Creek 

Corbin Creek 
Flat Willow Creek 
Waite Springs Pond 

Libby, Granite Lake 
Lake Kennedy 
Leigh Lake 

Livingston, Armstrong Spring Creek 

VOL days Ses CLE’ Se cae ahem ale nts mo ee = rae a ae ae eke | ee ae 

Mission Creek 

Mortimer Spring Creekis 2.22) o5 foe. Saris css se = eee clll eee eee | ee ee 
Swindlehurst’s pond 

Manhattan, Baker Creek 
Wan dle Greeker sik sare wince Oem ieck Cute oe eee 

Woodlawn Pond 

Missoula, Coulon Creek 
Grant Creek: a5 oan Sene eee ee ae eee ean ee eeaheleeae 

Lo Lo Creek 

VEIN Oreake ate tnee ae cere se Ss Sepa 

O’Brien Creek 

Moore, Rock Creek 

Saltese, St. Regis River and tributaries......-.......-.......--- 

Warren, Bennett Lake 

Wilsall Mathead reeks. S02 Oe aclos ore Sale isetec ce oie sisi miele ble cistels!| Ne ee eee aioe eae 

Nebraska: 

Chadron, Bordeaux Creek 

Chadron Creek 
Whittle ordeawx Creekist 3s 223 be Sees Se oe aioe eet See ero one eee 

Crawford, Soldier Creek 

Gretna, Fairfield Creek 

Rushville, White Clay Creek 

Nevada: 

Ely, Ilapah Creek 

Reno, unter Creeks. wets seek ee cleereis smiein es |S SEIS eal oe eee 

TuCKGe RAVER. foes ero ce clncent Sele bette s Bad isin wae ea tele [Rad rane Seal oe 
Spring Creek 

Verdi, State fish commission 

New Hampshire: 

Berlin, Bald Mountain Pond 
Bean Brook 
Chickwolnepy Creek 
Horne Brook 
Jerico Brook 
Munn Pond 
Silver Run 
Success Pond 

Canaan, India Run 

Mascoma River 

Candia, Brown Brook 

Campton, Kloiner Berg Pond 

Charlestown, Great Brook 

Reservoir Brook 

Concord, Bow Brook Pond 

Suncook River 

DEITY: PAD DOU CTO Ks 5 = roe ce winic ei em seks staal Sleeicte aie cele alates oe eerie 
Poor Farm Creek 
West Running Creek 

Elmwood, Russell Brook 

Straw Brook 

Epsom, Mountain Brook 

Exeter, Gig Mill Brook 

Thompson Brook 
Franklin, Gall Brook 
Chase Brook 


Putney Brook 
Groveton, Stratford Bog Pond 
Hill, Flanders Brook 


Fingerlings, 
yearlings, 
and adults. 


2, 250 


— 
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DIsTRIBUTION or Fish AND Eaas, SHown By LOCALITY AND SPECIES, FoR Fiscau 


Year 1912—Continued. 
BROOK TROUT—Continued. 


Disposition. 


New Hampshire—Continued. 
Hinsdale, Crowningshield Brook 
Gid Thomas Brook 


Fry. 


Fingerlings, 
yearlings, 
and adults. 


TilyPond Brook. ).\-s.<c<5. 62 
Keene, Alstead Brook .....-..- 
CEG Poe hive SSRs See aeeese eae 
Shri 9 B00) Gee See ae eres 
Littleton, Ammonusuc River 
Cosbmans Brook.<-..-.52 5 cee ss. se 
Ane ities TOUR as. Sacatine- eae sat erase nedes 
Mangnester, Bedtord Brook. <55<2s03 c= enero selene === «eens e n= |enne ens nnnne 
CRPAIMOUD EG LSLODKS oo fas sche scicitua sue ee aa see Sane Ot Meena non eh area 500 
@onletery; BrOOkKs << << 5cennu ante} e~ 4 a-ee er o=ses| nee ee ae ete eel 200 
Dumpling Brook .~..~ -. <<< fis Soe se ss ss sees gece a feeesnne =m =m cam = sinle 500 
Bathe Cohas Brook 5) 5. w-2 oe ee oe Se ete amieel|e setae oe rene bee ee a etet 200 
EPIL Sy pon) queen Re ae ne a Sea Bens ame nos | Pectin cece) Sel Geert 200 
IMGntaOn LOOK a oan sete cae 2 soon mean Sela eae feast deere sages amuse 400 
Peters SOD Keene con ocean cs Sane nie oe eae See een ee aerial ater 200 
PRCASR IO ITS FOO Kea ee ete sane Seaton eles aot ental | ae tere eens | teeta sre 200 
SOU Grrr eleee Le eR ee ES ope ere Pre el eae ae cern a Seer ioe 500 
Sityrrds are ee OR eee ee Nee nO Ie Seer en ebersio4| | sccn-aremos| 200 
SRT ER VELOC eee ne oie a peas soe scebe Sasha pee ease ae mes ere ee ace oe 200 
PINCHNOOHUG TOOK es fo oe oe sana agen = a nea yellow bia lquin Stel fe a tamtetalaletars | 200 
TQIEE UE Fediad BA Ri 0) Seapets Sere) ORE eee ecient ae 200 
DUANE HOPG ETM nSTOOK: oot ce cae. caja nee oe neh sans atic otes eee be aie $)000) |.-54- 25025 
MICKV ARO TOOK we rmee nk tas) somlewieeais sate ces 15 sae =e gms S000 Seewraceee 
PHASER TOOK coor eno ce wets epee nee st ee seimeme ee see) pee enate ener OF000) Poe sceaoee = 
GU SOLE EY OOK © ortce oe ne ae cals aes ae an eae alsin oity [pers ae See NOOO ea ek tee aes 
MOVER BEOOK Ss. an ene -nac aon Deano sem ease eioeiec|eore= = ae aetee OOO M eccitee nsec a 
REISE TOO Ke ge oo) sete sia ore ela peeni= fee cis ae ets |e en eae GION Maine Se 
GREGG hha 183030) eR aI Sete NTIS a ee ae reat pee mea ert S RE Del eee eee erat 
Besley COOKS ar tele cans bee einla atte ais Aare pia Sete | eters sl eiece = oe S000) Bae eee. 
Newport Clacretts PONG. a2. .2 <2: 2 oases ese ecs emee tee eee ane |e y sees = soe S000) |wiwse tec a555 
eGR ONO ee eee on eee eee erie ote de aa Se ates Sate eel oe Cee 200 
Pattnrebinces Golere Older ese. ne tose soe ate Visca ne ten nena em iak = eee 15 O00U Sees. 4 2 
loasan pebiaKke eons soe eee tone ene Sele ek arin pall ie alec eale Gace tae tees 450 
ANINSTOT a GTeOMEEAL ELOOK® 5. fac ce seem kn ea se sheen aew | eete wees 35 0005|:-4-8252.5-2 
Short Falls, Sparlin Brook...........--------------+-+---2-2++-|-- +2222 e ee e|e eee e ene nese 150 
BouLHEBrooklme, ROCKWOOGS PONG sq 2252.05 cose eee opin |= ane Smell S000 asker a} sacs 
shiva djpod fr hana eal 85.000) quays Sane ee ee ea Meo ya) ieee [Sy eee 200 
MOHtait BLOOKS eos. 2 ee access ccc te teed ace ces ee seers see setae Comeee see met 200 
Waltons Dldod: Brooks: pane cae daco ean t oto pt st aabece ase soseer| 2 aecee aes Sh000) |e agecstaes 
pA PA OnBTOOKs Aes ccee ee se rena pee cinen= | ee eee B5000) |b ctewee oc stam 
PNanchestar eM ina nOO kes soso ee a se Ao cae os Sp Sects oa tesa | Ramee tee aera 500 
New Mexico: 
ERGteaii eric HILO ON OSHN TN OOS aan = = ac mene ce lace leis nin eo seni s eeentas Sey ee eieid mie einre 750 
Eetet WARK GLV Alles Sac act nes oe seeds te es Aaciee ss pe ence oe ere Joell jmp mtm'e)ais = ininse 125 
MIGETO MERE DEBS OLCOK enon ne aah bore one ee ce ap wictoln rete tee | eee te See aae | as atta Sle iw\ieiah= 250 
Hagerman, railroad reservoir 125 
LETTE QZ FaT O72) cae a eo ene oe oe sooo odag pene etre Praaacoarscr 375 
Las Vegas, Beaver Creek... .. 300 
Galiaiss Riverand branches. . 2° 35-2 -s~ a scce nce se|s = ane seen] aio = ae 1, 200 
BulvenGitunWownCleGkone oo eae. eee ceramic ts see eden es See nla een wae Oe alate ciee eee 250 
Lbs tee eee Ss a ee ee RR Laer See Sart oee nese esa ne ae 250 
Wh LAW LOn CKGOis- > ceno= St oe as eno oe os oe [ea eee een fs [ae eee 375 
SRerispitia ale Cregeen ene eae Sees ate wows ecu sennniald-esenn mans laceeee een 125 
DPPC ALE MN GTATINONCIDULATICS. << ..o 5 sock eec oon ke essen iceune = coma [oo seamen ene 400 
Wagon Mound, Miron Ss prinpebUnescctes tty. ewes see teeth oe setae melee eat as 150 
New ie 
RPRIOTOU EGNtIeSG IVC ono = san ciate esa = = anes ceere na cs aati ee maa peas ae eae |p aa ema Same 300 
Princeton, poptcent Se eS a ee pe es Re ee oe GOO arc ean ade oe econo 
Ree BeAr IC IM GCOIG ER VOl a. oo oa ea ne Sino yn ws ea aaa e loot mae Gn ohio lan emer 1, 200 
STITCHED UY aoa on nee at oe as Saw Pdi msec uae Saelian ins iain vapors O00) |e cacmrcnea « 
New York: 
RES EDEL V STONE OLOOK a2) ons eo wae a we ese iee fo awiwatnea mela aelosnnedaes 2 GAL On ers See ne 
_ Sandy Creek, North and South Branches.........-.-..]------------ ADSQOO) Hetests ='enei5 == 
Julich, Lovee sted yore) eee oe Bae Ren eae oe Ee eee ee ar DererEe cc occrer mcmrc 100 
ER LION STOO eee os oo Sree ote wore ceive soiee cen a= seal ere cra ae © |S Sil ata cima 100 
PGES ROO Kite ee at eee re ee ee oe 5A ters otha natal] abiviniate tee ore 50 
SATE 1a anata | ents Oe Se ee ne eee ee ee eee te Pec ee 200 
Batteryrark, New York Aquarium... ...2..- 22.22. oo dda sere 1 (0.8) fe Peed RE = Se 
IBEAV CIS ULCOP EE OAVED RAVOLS «<< ga2 ie au ic aienwatnaa alow Sesame o [rem ams Semninlal Sw mais <> oer 253 
arisoiiMe ince aM NaI BOOK 25 oGcac recon ep cee cc cnw Sinn abc oe eee nahn esas 10) OOO) 4s soos so 
LET TSS Ga gee en as eee oe A, Decimal Ae en banca A RRS eee 15; O00) |sees- nena 
SPaniarack: OfeGiee: & once teen re clea onan na ees | aneeaiane ae 1520000 2ea-ser-5- 
Bent Piri werlOUsiGk NV Ol. occas scene Soden cccten ue nsec nso ccnds neta ceases e|s ase ream emo 2,000 
Be ri tears TSG DUIS) GLPOK wai os wa win oe a= cere was eime ens EE rn ae asia: os Senta 1, 500 
Buitalos Hidte, Cancer UADOLALOLY 6 onc aacc5 tele ce incin deemed ates cocloun ences cesclesssremnase.s ! 54 
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DISTRIBUTION oF Fish AND Eaas, SHowN By LOCALITY AND SPECIES, FOR FIscAL 
Year 1912—Continued. 


BROOK TROUT—Continued. 


Fingerlings, 


Disposition. Eggs. Fry. yearlings, 
and adults. 


New York—Continued. 
Cambridge) Coulten: Brook 35. ano ainsi Joel sa cee 
Cottrells Brooke: {2242s asotentsesio Pad soa onasaese ae 
Canaan, Funnell Canaan Center Pond.................--------- 
Canton, Tittle Rivers sccecbee ck cscs snes aoecie odes etaainseease 
Carmel) (Croton: Rivetinceceot ee Sade noncact a toden daca aSe satan 
Catsldll, Kiskaton/Creekicni ct seo cater ete t aetna pace 
Cornwall} Awessema Creek. feo ssa Se io ti eae ert 
Mineral Spring Brook........-- ROP nee SSR Ene ee 
Cortland, Messenger! Creeks & eee -)raer fo ot ranaratel afte) totale ater ete totals olen 
IBY Wahi] DUM Creel ON RAS ao eS ome oo RSG ea ok Sana oobes SOsae ano Se 
Pealkesi@reeke ihc cit foe eitaneciaranctererstepnciare octal voile ene 
Steels Brookes epee ee eiatt sen ror tenatatafoioretae ere eerste 
Forestport, Little Woodhull Brook...................-.--.-.--- 
Georgetown Station, Gladding Brook..................-.-.--.-- 
Mann Brooken cetcnccccthicenteh aster 
Mariposa: Creeks. (oi: - ce javateteteter eee sere eet 
Plank Creel sso ioe etistreteoe eee es 
Thompson BrOok =~ dcie-e--eeeee see eee 
Gouverneur, Huckleberry lake-......... 22-27. - eee ee 
Keene Creek....---- etal Sia fet cto ee eee eine BEERS ER 


Greene; Carter Brook. 225-0222 42 eee eee ecies R A eRe 
Grand aliBrookess.)s ssc coed her eect eeteeicleseetteeeee eee 

Mmadian Brooks ..(sc, 4: oe ctise re eee eee bee eee eee 
IRECKBIOOK sasee ce woo cnc eee ce etnies eek ene seer eee 
WiheelertBrookseacs2aaseee ere e cee er laeeeeet ie eeoeee 
WihstonBroOke secs onpnve ch terete) tlre cree eine Se tee 
Harriman -wuake lM rederickes. 42+. -eeeene- eee Eee eee ee ee eee 
Harrisville se ie Sell Pond 22552 2e-- eee eee ae eee eae beat 
Hartsdalembiuam! Brookes ss-5-26-ee eer ee eee eee ee ScevGTeREeee 
Homer) Cronisess Ponds. 253-42 - eee ee eee eee a het Rae eeeRRere 
ake Mahopac; Lake Mahopac.-..-.--.- 2-2-2 = este eee ce eee = 
ake Placid awinchveondsss---c--ce=-h= eee eee eeee eee eee eee 
larchmontbinevBlooksss-cesee eee eee Eee Ser ea re ee eee eee eer See eee 
incolndsle.WakedWincolndale:-<---------ctes-- ener eee eee eee ee eee cee 
Madawaskay@Qinebecy Broke seers ener eee ena h a= eee eee |= eee eee eee 
Massena: JBennetts! Pondsis..s-s22oce = ec eee tee re po escm ese eeoeoe 
Mills® Hartford Creek. <2 072.2236 ae ote sk se ee eesee sas eee 
Millbrook, Ommuavarra Brook:s:..2- 4-22-2222 eee ee eee meee ee 
New City, Crum Creek Pond....-.--- Lakes eeseeeE eases ne teee 
Newton Malls) Moosehead Lake... .2.-.-.-.s2--2-00s-2se-nstee 
New. Lebanon, Burnemead Brook... - 2... .2-22-.2-222.+2-22c25- 
Dean Brookes «S22 2)sisa2 2 a2 cee steteie Sawiaye's ees Sie 

Ma Brooks in jade = see he dte ee tases Mee eee 

Meander Brookes. 22222 <2 ssashieccesseqsecccs 

West Meadow Brook 

Wiyomonocka Creekerso-s- asec asses ccs sees ea= 

North’ Creek NonthiCreekss. 32: seta se senesced ie teesemais er 
Wialkel eyses LOO Kettememae melanie eae er 

Northville}; Charley Wakes jie). 2 Secece sm aaest sae asciie nen ast 
G@oonisWiake- Recess as se saa teks eel a ares cee as 

Howland Run....- Asi Mm RE NSS SRB eee 


Rhudes Vilaie Run...-.2--..::---.- YE ena tciters See ee 
Nyack: Juarchdelltonds see amhsa she ane ss eteesctacseesses 
Oneonta sbaker Brooks. e reset celebs eae Beet ne oeeo an ema eee 


Hotaling Hollow Creek......-.---.- 5 waar SKS es S545 

IY CkMBrOOk 2-25 sass ese 22505 be Aeon eeee eee ee 

Mall Creek wii co! ing sre sat adic. SaaS eee eee 

IN'OELON BOOK #2 ceser~ aaah os oe cote ae seme eee Sanne 

Otego Creek and tributaries..........-...-.-- Pee re 

Patterson; Croton River. . + ----cc2 ee esseemeesee sa ee neler e aes 

Ouaker Brooks eso ace sie ee 

Portclenry pp uckshond - 200. eens 

Club House Pond 

MowmerJMossue ond. 2Aas2s,ascccenes sass. Agasse ae 

Schroon)Riverss..--5--2--- oes add Sseee Rebs eee 

SecretiPond ee sc scisa5 se Sese nae soets sccdacaeee eee 

Wp permMosswbon dist sace a2 ae ce sia wiaieoaia clatclataiateleisiners 

Port Jarvis; BushkilliBrook.. <2 s- 2222522222 foe. ce ES Eee ee 

CahoonzievPanksWalke 7. sssndo- Anas sacs oss Renee 

ShinclekileBrook a5. sca osc se Ada ene ates tele 

Steeney ill Brookss 35-2 55sec ce sto ecin ice Caneeoee 

Potsdam, Cuttings vooks coer = crtatam i= = lo afels sm ctetetalcteiaiale wc a elcome eee 

PEGE LOO Ae BO Ala cicle cle eioie al aieteleietale ciule fe ete PO I yates ee ero 


New York—Continued. 


North Carolina: 


DISTRIBUTION OF FISH AND FISH EGGS, 1912. 


YEAR 1912—Continued. 


BROOK TROUT—Continued. 


Disposition. Fry. 


Potsdam, Rutman Brook 
Sanford Brook 

Trout Brook 

Richfield Junction, Bridgewater Creek 
Rockville Center, Trout Lake 
PIE MDRT COREE LOOK. Cen eco cise creer nein eiretrcrowiers rciclaw ev dewajreoe|Weecklus anise ol Uae eee come 
Fish Creek 
Pringle Brook 

St. Regis Falls, East Brook 
Salisbury Center, Fly Creek 
Schenectady, Alplans Creek 
Lishaskill Creek 

South Berlin, Kronk Brook 
Springville, Foote’s pond 
Stephentown, Black River 
Browns Brook 

Chapel Creek 

Douglas Brook 


20,000 
10,000 
15,000 
10,000 


Roaring Brook 

Syracuse, Carpenter Brook 
DeMontfredy Brook 

Geddes Brook 


Pecks Brook 

Pools Brook 
Thurman, Viele Pond 
Troy, Poesten Kill River, tributary 
Watertown, Brownville Creek 
Felts Mills Creek 

Frenches Creek 

Johnsons Creek 

Kings Creek 

Moshers Pond 


RET: 112 SR LONI, Ce Rea ma nie (Sa ate 


Williamstown, Salmon | SCS eee DEER ra iin Ses BPN Rete 8 AL # 
Winthrop, Davis Brook 


Barnard, Sugar Camp Branch 
Black Mountain, Big Piney Branch 

Lookout Branch 
Canton, Senos Creek 


Cherryfield, French Broad River, South Fork 
Indian Creek 


Parkers Creek 
SPEEA Cheat oe a ee eT Cre Cee eae enn Lan hea bs |e Le ee 


Dillsboro, Nations Creek 
ROR RpE Are MMU ULPRe Non Goon Ubsciseenicaas oe ena senda chine eet bc| coeds cmeccced eee cee 
Little Elk Creek 

el SCENIC AMID OR Ro ac cet as os ae oop hee neem inal anes aetone: | eee ee 
Little Hungry Creek 

Sugarloaf Creek 

Horseshoe, Rocky Park Creek 
Rush Creek 


1] ) COR GTS eS RG nc <r ee 


Minneapolis, Toe River and tributaries 
Montezuma, Grandmother Creek 
Kawana Lake 


Rosman, Ballard Branch 
SEETET EPL SF 1 Claes sag ae SER A EERO Fe eR | (PSN el SR weld ER aa nee 
Freneh Broad River, Middle Fork 
Holeomb Branch 


Se ees ees es 


4789°—1l4 4] 
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Fingerlings, 
yearlings, 
and adults. 
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DistTRIBUTION or Fish AND Eaeas, SHown By Locality AND SPECIES, FOR FIscAL 
YEAR 1912—Continued. 


BROOK TROUT—Continued. 


aa : Fingerlings, 
Disposition. Eggs. Fry. yearlings, 
and adults. 


North Carolina—Continued. 
Miylival Beet Meum ce 1 Cree Keese nara eo xray et le eam le le ol 
Bens Branches ac helen ness Secs are ace me dees eae Soli ce are are] a eee ee 
BuckiKmobiCreckiss 2. cles ce eee se at aS eae eee a een oe eae 
CaldwelliGreekes v3.22 imo tke oie as stidswaws chemse cee ec ce| as eeaeesa eee aaa ee ene 
(Opin CHGS So capone Som aedes 35 sqqsses seoassascssese4 psSsotsesces|-cossefcccse 
Dillgi@reeko2 Se sacs acs emnco re cwcce cmecnedesent, Sssecece =| -ocaeerer ese pace eee erneee 
Dills Pond ashe se ctnee bee ele comes riseees cet wie setine [see aeeee es | eee 
DillardiCreeke co .- shave osteo e ser acer e eewen- eeeene See less eeeae] Gos] Ce eee 
IDA DONE oe Spas one Cee es a soasessSsoes5 ase ss sosoes bates scsecadissce-- secs -- 
Misher Greek? 24.25 aes eee rane ter oes Cae eeee seme setes toe eee seee | ee 
Garrettibranchy. 2225.8 satencda eee ceeebe renee eee nee Ges craeeE eee aan 
Pinnacle Creekov 35h seas eee ce blinae boaeechecisee nena es| pence =n eae ae eee 
Round: Bottom Branch. ts. esesscce sagen sk Sent os eons eee | beset eee ele hee ee 
7Prxed 0, Campi Cree keene ee ee eee nee ee = eee eae ee eee 
Freemans Mill Creek ft 
Jones Creeks2 2222 5jocccscteeeces ane 

Little Laurel Creek 
Waynesville: Bennetts Creeks see eters ce cea ee | are ee eter a eee : 

Big Covers branChe narra ce rn eee eee lees aeee ee Jrvececeeecee[ee eee eee eee 

Bull-Pen Creek cans cs ceche cca esto eases One eC ee nee coe eee eee eee 

Macle NestiCreek joie se 22 see aba ae Ber See Se ee eee ee ee 

Harrisom Branch, o-ss.scece%e 2. aseeace conn eecrer | isle aaee ee ne hee 

Howellis* Branches 22 cleo areeciceieceeaeatwes cee ce | Saeki oo eee ae eee 

IEhy a its BS Taneh ieee ee errr rrr eee renee er armas |aawieee eae a | eee eee 

Indian! Creeks. 3. hohe s sccce ec te Saesiocinceeie seen 2 a] sacceem cee Sa] Mee ee 

ove Branen:. sso. Atesco ss ose ak eace see Seosboses |betene en een tee eae 

PIP CONURAVER cs ode cis ase aon ce sae eieeecien ae ees aU anece le |e 
Sally, Hanna ht BranGh-ceean-p en see ee ene sear errr 
Sibir yes ose caemcis seers cee eeaee 
Pmoksypitan ee ements eee ee-eeashe ae eee eee 
Sorrellsi@réeks 2k eat seserse cecee ck Stee eeeeeceee 
Sprucesbranchtis sy -scceese reese See eee eee eee 
iWioodys/\Creelkeucaccaner ewes chee scenes semeceeeemae 


S 
S 


ss 
ooo 


SSSSSSSS855 


ooo 
ooo 


ARH We ORE RWOW RW ORE ROR ROR CO 
SS38sSsss 


ee ae ae a ee ee a a ae a a 


ecooesceecoeseooo 


So 
So 


Ohio: 
Bellefontaine Mad River branchiofesc ee sceses- eater eee eee eee 
Castalia* applicant: 252 ae © ooee ease eee eertiaceemecestarerees 
Coldi@neelcs: yo onsen tee Re cee eea cements 
Cleveland: Sang Rocks Pondesaccec-saee serene ace ashes seen ee 
Columbussbissweinybakel~ <2 tern se ae e esses aee eer eeeeraeee 
Mansheld sbentleys Oreck este ene ee eeeaee eere eee eee = seeree 
Calhoun vRume. 22s 528 <ho- seers oe baiesoceecceenneree 
Clear Fork River, South Braneh......-....-..--.--.- 
WoestRun sie ono cecicte = oe chances clececie meeisles oamieieeen 


FRUIbg ONUSECUM ee se = 2) elena a= ae ciclo eee isin mee emer 
Spring Water Run sems.c cece cere coec eerste re sees 
ROUb Yi RUM ss ahic cscs 25st wesw ee seats s aes eee nis|| Secon seneees 


Oregon: 
onneville, State fish commission.......-....---.------ Sowden 
Cariton*NorthovamhillRivierss5 s-.-c cin cecst wc cer eee cet sew aaeememens 
Clackamas: jhittle'@lear\Creeke-.5 2. seen as cane ache ete cea ace eee 
Mirgzene: WndianiCreekss5 2) soca sesicciscie See kis sete cice Se meU ee esac ee seen 
Hood River, Carter’s lake.......-.-. Ruivis CO aia eete ee Ses ee BE OE REe | harsee eae 
Paradiseilaker. 2... cs tance che ce rehash ee ceuee ei hut e aes eee 
HaiGrande, MilliCreeles..o- can gee cee sete ecae= eck Ee eencer| ate saaeeeee 
Pendleton Bear Creeks. cesses atascntccee scream ee caeee es Meee ne lose Sanaa 
BirchCreek, Mast Hork.---. eo. sssesseeeeesereeeeee 
Levi eu) INO MBE ORD Ks 5 Seg oh oes ceacegacacose ded scedoer sdascuss 
Bridge Creeks cateaacssccce sense peeceee eee eesr ee eee 
Cable Creek. 3-2 Sb snd.ccsccaccsesckscescomeessenee 
Camas Creek... 0s onsc2 tice ces seomemesceeecnasaseeee 


Hidiway, Creekisac.os33<2shereseke cinstnaconsee vaeee 
Onwremsi@reelkiss 53.05 s5e=ce2emeen 

PHIpPe! Creeks... ns. csenees sence eee 
Portland) (Cedar Creekon:. sss. was se dss acss we po saneeeeeeen eee 
AVANICT MS DUIN Pe BTOOK es oo.c aisle nines moe se sees case e eee beeee 
Salem. SUULOIOLeCe kK. save Sto sateen smc aea samen oats mae sean seeae 
Pennsylvania: 
Ackermanville, Ackermanville Creek... ...-. ebicc gor ssceetee lees 
OldsDelebole:Creek.... = 20)... bue< se- sae eeeeneees 
‘Alba, ColdiS pring Rumneas socks cc sacccecocteccceactes sueeeeee 
Mill Creekeves ses ame ocas fe ial Usa od assent wtnen semenee mses 
IMOOTeS  BranGhen seta than aca cease ese nae enereten ames 
ROCK Run ae ssc tan decitsasc spas cach acme vases a aatame ane lonccone ees cee cheeee eats 
Spring Brook-seoaaacccsves cceseccacsccicsmsns asus nea oka elem meee aceasta 
Two Mile: Riunisntee scectc oe clace tice c am smnie ee cemee nw en coer oe tone ene tata ates etetetetetes 


DISTRIBUTION OF FISH AND FISH EGGS, 1912. 57 


DistrRIBUTION or FisH AND Ea@es, SHown sy Locauiry AND SPECIES, FOR FiscaL 
YEAR 1912—Continued. 


BROOK TROUT—Continued. 


, =e Fingerlings, 
Disposition. Eggs. Fry. yearlings, 
. and adults. 


Pennsylvania—Continued. 
LATS SUUNG ELS SU ENS) 01 221 08 SAR SE ee Ee ees Sees | ee eae 
SADC OG tee ee ee rie tots ema gee aon ria ent Saas Sa ae 
Ashland, Big Roaring Creek c 
PIA NOCLER KE eat Se ee nse dete ott cae me cee 


Riegerts Run 
SEALE EIN? Tee I Be OS CHAS | SOR REE SCRA, Maina SaaS e 
UHH Da P DPA Ra PAUP MEU coc! gina omnis vc nae ay eee ee ce ee one [oe nc see 600 
REN eR On OLS CON au oe Bee we ate nit oie wim oleate elipala nee ee | ce ne eae eee 500 
PPO UHIEHOTO seid ARES: GFOAK ER 6a Anan sac cacereinenns ea nancn ares | hen ake 4 
Monocseyi Cheeks 5 cen cc ence enas toe ens eer aieee 
Blganitield | Perny hurnace Himae aon nee no oa ee aon Ua= A] are See eee een 
VME ETE TR fal U0 0 poe Pett OPCS Pos RAR a ater el | Fact ent Sata ot Meek Saad 5 cl 
Bradford, Chapple; Hork Creekos< sso cake scene ences cae cee 
PIGRNIS EDO Breen ce sean a atee No rere aaeata ta, 
igie Lee) Sa on RS Ce Coe geeneunic os Canta aae 
Supariin sNortneBranch cio. Serene scteciere'sis ace cen be 
Tuna Creek. .asteranch): 22 252.5 ccecisnseecceeseces 
emp @recks- west branch =5 5. sjcctecn nc Senor 
WMOMEC roc houme ce mk oett cs re sore ecceneneuaaesc 
PIM TI MOKeOk se eek es << ae Sash ann aoe ga ceeieee eaten ae 
CE PEELE) DMG SE a ee ge En eee eee De 
Gn PONG CLOCK cha ss wets totale cn eee ct Aaa the cys caches 
MAES COOGATB UN Spree ee =n 3 ene cei au otic tere ocala ae ptr) chan eee 
PRU RPV OR ae ae sate ata ataic ain alee cheats Sate tate ara gets 
wrellowpbreeches Creek: ceo ie seco s oie econ waennae 
Catasauauay) WallersRun 22 os ssa Sas 'etae daleeSyrgeenewes 
CedariHolow,-Norint valley Creek. \< .o)- o2c ens see See ein nce see 
Pouth alley Creek) «S26 le. Saeaceee scenes costae 
DETTE LOG Ons (Ore Se 5S Se Sas oe cee oo see once soe Sees oe 
Centralia. eelisukstchen! Creek oom x wiciciocseicnie wo ninse wode e cece 
Whiskey Mill Hollow Creek ad 
HAM NErs DUNE wEInCO PUNINe 05 Sa ecisia staccielscisc odanmaw ease see ese 
: Panbanp hut. = soe. ome see aoe ited a cicece 
ColdtsprmnerRiros.o see naan ee secon naee 
Falling Spring Run 
osackvRun: =<. 322 
Pine wun = 3225. 
Chesterbrook, South Valley Creek 
PRTOU CLOCKS 2 Se oe Rs sso ss el rscae a cee 
Wale Creeies te 2723, oe ease ose takes 
Wheayaioy. Walhalla Brooks<25> 222 so). oo oose che te coda honed 
Siarsnder Wand yn. sock oo ae teonte S aclacoconicledeie noc cenes 
MAS ETANCD Ss aoch asses woke ease dow sie eo ae 


Vweevweew 


SESSSSSSSSSE55555 2525555555258 8 2525282222222 22 2222552522555 2 2255 


ve ee 


oy 


Nee w 


v_uewervevue~w ee wee we 


4 


ONE Be rAMeC es Co cenoe on aed ea aan ee tomo 
IMman inte etn can ac ou asco eicele aoe ase eae 


CCPC ACT ARLE |e ee ee ee 
(Balih PMA choo ion ean Satara eee aces as 
LeHei reaps] 1241 Oe eae he ee gee ena ae ee ee 2 ae 
IS RLOn ts teliniy HetG DranGuenas 3s seo se aa ake us So eer ele 
Bip eirone in, Ripht, branche) 250 As oe Fae ee 
ESTO Vgen ltl ee a eat aia eh tS sn 7) ey SI Rye en 
CO MAISU EE asa Wee Pee walk athe sacle natant ea | ET A 


_wewve 


Wales Runs bet Branch: 9s 3 fale tee es el oe Pe owe ee Oe 
Palesitn “Right Branch srs. so ea tae eee oe eee ee Ieee ae TES 
PGE CEBC Kis. oe sine Gocco c aac a eee AEE ea ae Ak Re Eee CPT ke 
Dixon Run 


U2 EO Er CS 1 ee ne ee oe eee Ont ee eee en 


Montgomery Creek............. 
Montgomery Creek, Left, Branch... 
Montgomery Creek, Right Branch 


© 
8 
rr 
is: 
a 
es) 
= 
i=) 
. 
. 
. 
Bet et ND ND tO et eR ee bt et CO et is bt et et et et 
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DISTRIBUTION OF FISH AND FISH EGGS, 1912. 


YEAR 1912—Continued. 
BROOK TROUT—Continued. 


DISTRIBUTION OF Fish AND Ea@as, SHOWN By LocALITY AND SPECIES, FoR IIscAL 


Pennsylvania—Continued. 
Clearfield, Moose Creek 


Coles Creek, Bell Run 
IBIACK BTOO KES a a2 2c. te eonise cesta eic.ccieiwiere clei o/e cits cia] Seamer pence 


Disposition. Eggs. 


Fingerlings, 
yearlings, 
and adults. 


Moose Creek, Left Branch 
Moose.Creek, Right branch's: 22. - 2----55----->s-6-- 
Morgan TST ok epee a ee eh Nip ge pd, 
Mosquito Creek 
Mos ate Creek, Left Branch 
Orr 
Owens maga SEES reece anes) > EL Se BEES Satire cpefoeisralleclocts erste cee 


Pleasant Valley Run 
Potts Run 
Sand yi@reeks osc ncre ee ee nee ae ca eee ome oie ae ne | Doe aeeeee 
Shopes Run 
Sikopaley Ribs SS oe ok emia See SASS Seen Sooners aoeeese| (oe 5 Tek Semtbl 
Stump Lick River 
Survey Run 
Woolf Run 


Black Run 
Blish Brook 


BOSTOMMR UM ace ae cone ose ce oe eae ee ean seciencal| Seite = aoe 


Buckalew Run 
CulvienigRUm ence oe oe re ee eels see Ne ees 


Gearhart Run 
Hinton Run 
Maple Run 
IM GSS UB TAD CM ese ae Neo ac noe Monica wins cetera ators 
IPA KET EB LOUK Oe eee ae ie eae tee eee eee eae 
IPI) CLC Kae eee ya =e 


Roberts Run 
Spring shunt sesse-soe eee Had te se eres Se eta 
Stevens Creek 
Sutliffs Run 


Swains Run 
Columbia, Austinville Creek 


Bullard Creek 
Fellows Creek 
Garnert Creek 
Griffith Creek 


MOTPAN Creeks cs sec on eee oe ce Piro eee ee ae 

Sugar Creek 

Tiogo River 

Wolfe Creek 

Cresco W BUSH RANT Venss ah se eee setae -clie sasa ea one meets 
Paradise Creeks. a: es-a052-- aN Mae = SEES an ce eae Aa one 
Dahoga, Wolfe Run 
Dilltown; Brackens, Mill\Creek:--..- .2--2-<s0--0-s5-- essere cee 
Stephens Sawmill Run 

Dresher, Pennypack Creek 
Dubois, Baker Creek 
IRCA PUN aay aici coc Se oRe a ree a eae cae Soman eaeacaee | 

Bell Run 
IBUMMEUUS HS TANCN soccer e ee ane ose antec <claeiignied 
iBigvAnderson Creek. yo che 2. co = less =e simala ie siwists erste 

Blooms Run 

Burns Run 


Cold Run 
Cupler Run 
Cupler Run, East Branch. . 


y 
Little Anderson Creek 
Little Montgomery Run 
Little Rattlesnake Run 
WUE LENS Has i Rie seem Sa ee Minne sere ey ee ae 
MOMTROMOR RM hea acca tna sot ac cqcemcce- nose m ance 
MCC ta MeN sec ts ars ole wes moa e shania mace eiiciwe cian 
IN SEO WS nee meee ica bation « Seewtein bance geese annie 
Painter Run 
Rattlesnake Creek 
Rock Run 
PAUOT YURI e erect reine bys wlan orci icin cla aise Saiclcaayepeesete ae 


WOM Crepes 225 occe cer oness ae se, = srayaiare acta ciete sicemtanrarnta 


ee ed a) 


a i a a a i 


. 
a OR Re 


a a a aa a a a 


sgSUPSSSSESSESES SEES SEES SESE SSSESSSSESSSESESESESEE 


eel alae’ 


= 
vee 


gegegegegsceseeeueeeegsseg: 


— 
~ 
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YEAR 1912—Continued. 
BROOK TROUT—Continued. 


Pennsylvania—Continued. 


Ebensburg, Blacklick Pond 
Conemaugh River, North Branch 


Disposition. Eggs. 


Fingerlings 
yearlings, : 
and adults. 


WONTatas COCAHCO COOK: dak sccaes cna soci ceavee sec dee danccamacics 
ATC ATOO. PANO MING WEMUIMA va. = oe niece iol So vee dione mse 


ESV ORY ISU ewe steetine siete niet mina ee peter aeeeeee 


ROHIGLOM URI TIO SOI OLORKs com 3 0os acs ore senese sen ede tna ca eciers | 


Pine Creek, Rose Branch 
Pine Creek, South Branch 


Wetmore Run 


Gap, Ellmaker Run 
Hathaway Run 
Livingstons Run 
Townsends Sawmill Run 


Garden, Trout Creek 
Valley Creek 

Glen Iron, Laurel Run 
Henderson, Crow Creek 
Gulph Creek 

South Gulph Creek 

Hoadleys, Middle Creek 
Wangum Creek 
Hollidaysburg, Blairs Creek 
Old Town Run 

Hopewell, Beaver Creek 
Maple Run 

SORE SPR AT oe Suse eee ars ci ek EEoe ene oeke ey 

Pipers Run 

Yellow Creek 
Howellsville, North Valley Creek 
South Valley Creek 


RGIS CLOB Kos eet cee las Akh ah kaye) tee es 
Bens Creek, North Fork 
Big Spring Run 
Blue Hole Run 


Brush Run, South Fork 
Clear Shade Creek 
Rnb Rin sane et so canes sete sack cee poems 


Dalton Run 


Elk Run 
Forwardstown Run 
Gray Run 
Hinckson Run 


Miller Run... 
Mishlers Run.. 
O’Connors Run 
Penn'Hun: 5.2. 
Pin Job Run... 
Piney Run 
BEL URO Tee 2 = Soe eae tiene ees ons pee 
OM Ger Malls UNI hehe oko hace eee eeee oe tone oe 


Rissinger Run 
Roaring Run 
Salt Lick Run 
Saridg turiss citer osye5 eae ease wine he ss 
SIAC ETE 1 ri es oa aes i SR eae 9 8 SN ee 


On ee ees ee es 


500 
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DISTRIBUTION oF Fish AND Eaas, SHOWN BY LOCALITY AND SPECIES, FOR FISCAL 
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BROOK TROUT—Continued. 


Fingerlings, - 
Disposition. Eggs. Fry. yearlings, 
and adults. 
Pennsylvania—Continued. 
Johnstown: Shannonehne. jo ee eee eee posto ck oe see aes | bee ae aaa eee ee 30 
Shingle Rims ses ssise so + Solace bo cas sewk see eniew ssn | poss oes- oe Reeee eee 100 
SugamRums.shsco- soice 6). oke shea says steeis< ss Cemes|soncoamoe see [eee eee 100 
Tub Malu unig 26. 5-6 os aekieks oats au sis tei ete ewes owe Saas aoe eee 100 
TubiMallsRum, Lick Branch..2 2.5.1.2 scse-= eames s| sats eee ee eee 100 
WildcatcRumen. o-c7ihaie ac eet esas ceese oe aeeseee|peaemen eee ad) eee eee ee 100 
Se king of Prussians Crows Creekseascmrins seo se see c aeieee a sieeie ae eee = = eee ae eae 500 
Gulph: Creek. sco... s2 boots cess ceSeec caren at t|[dosinecee aces ane! Seer 500 
TTOUWUU CreOkis ase o'onsns H oe wethsieate ae ae ae eee Oe | oee eee Ee ee ee 500 
Tamar: Wishing Creeka 3322s ics eee ees oe ese ts eadie ele arora ton Merete eee 2,000 
Haneaster,:CattatlsRumy a. oc Mewes ck deed faeihewaeiee cio se al ee cteicoent ree eer teen 500 
LittleiGonestoga Creeks branch) Ofsscesce-ises atsiee eee | ee ee ete eer ae 800 
MartinsuRime ec ssasinate ss se cee te ee iat Ss oe icaceee ean 500 
Middle sume. sassaee tack se eee agement erence 800 
StomyeRune: sioisekeces sonic es eaten octal cereaiermce ee 500 
Lanesboro, Brushville Creek 500 
Cascade! Creeks sas hace. cen coeccsens = seige see e Se ache a| panes tee eee eet 1,000 
ColdiSprinpaBrookseser 5 aise cere es eee tees ee eae selene as | tee 1,000 
Mod peiCreckan eco = do cls ne Ase sesice eee seas eainhls selene eine otse (eee eee 500 
Drinken Creeles a assucse os hast oes see Seen eee eee ae be |tUe a sooes eee pee eee ee 1,000 
Eeypt Creek, Bast: Branch s2.22222s-0266 oo tescose es caonsenee ee eee eae ee 500 
Heypt.Creek;; West Branch. 2222. stecns ss sts: otc os|eeae ee oe eee ea = coe 1,000 
HemlockCreek, Hast Branchia2 sais. cas ose ane nts eee ne eee | istoe eee 1,000 
Hemlock Creek WiestsBranch.: 22226 soc.2 22s ec ot oe Seen | eee eee 1,000 
ROarin eo B roo Kas sens ook sae dose sqcinec sce sele s-rcishicn| tees cee Stat eee eee 500 
Waldeati@reeks.c2s.c cows beac is sce econ cae See sete ol beec ease ee tee aeeeees 500 
Watrobe; Kelley s HollowsRun es ce oe sass foc cance es sane ce seat llnce see ae eee eee 100 
MGM Creeks 72 .-yas Sectewee sone coma cease nee b Sees Sic eeeae| fae teat Selb ee seers 1, 200 
Trae Mall Creek cindex ak caeisinge sons fos bina Sejsine ce Seep goers cd cies ee ol emtaciee eerie 1,000 
ees ,NObLnEValleyaCreelks sa aceeeeaei sme ae nemmcceeiee © ace sea teen e ore ee | sears 1,000 
South*Walley,Creoksc 23. eSser asec oases tee ee tae scsi eeeen See eit eR oee terete 1,000 
Lemont; Bear Meadow! Creeki:sca. elo. anna secesenst ce as cose sae aes see ea occ ee eee 1,000 
lO Ep Rab Rew ES wee RS a eae aes eecaoC an serosa lsasaaeaemarcl|ASeaan aS aoc 1,000 
Center Kurmnace Run= 225.8250 2 scbe seo he se se eo te one (eee eee ace ae eee 500 
Hubler Kettle Creeks. 2 isc sdien 2 5asisliee eee oes yao [bees 500 
Galbraith’ GapiCreelke soa ond 50 a. sata ace a anoe ccs san lose cee aes ee 1,000 
TRUK R UN soon sa eee BS csictame acne dewey eee ace wale ee ms see 1,000 
FLOAT SSE IN Pee Set ert ean: aot maaan nna seem cies 500 
Shingletown Gap Run 500 
SlabiCabin:Creelke.s 2/232 Fete see a bes acess ene Dees 1,000 
Sprine Creoles hat cteweia see wlee case sae es sae 1,000 
WtONE Ores kent erties sase ema sea eee ee eeeee 2,000 
IEA Ch fay ohl eed ha Raa ork pre ae ew yee ee oe ee Be Ge hae se aee 800 
igonier, sMailliCreeke 5 Use w scteastnee noe awe st eciees oS ee een Wne 100 
Willy; Clearfield: Creek. ouch acie ace se ceet Saeco nen osu 50 
Connery Crenk:-s aise omic once as pees eee ee eee eee 50 
RUOCKIEUTIMNGUSE ete eects cout oe ee nae ater acne ete 50 
Lincoln University, Chamberlin Run 100 
Wititz iMiddleiCreelkesweas ce oe ced sete s eat torneesieneee ete 6, 000 
Lock Haven, BARETOROUIM ae ae nae sc eae ean eae Sana 75 
ig Buckhorn Run 75 
Buckhormshun ere. cscs a enemas ees 75 
BUN INC ee seas Seen ce ee cain ate eee oe 1,075 
BUTSESUR UM ae ee crassa seine sano came Sees aoe ee 75 
Burnt Camp Run 75 
Cedar Aun soso see soc ae ee seane eae 1,000 
ChathamsiRunk sas sse se co cree ae eee 2,500 
CherryeRunes oes so acee reer ee comer eee 1,000 
Comindiner- Rim sta. stes eo eee eee een eae 75 
Cows bicke Rumi ctcn oes ia aes ccc see e eee eee 75 
MEMO IVUN GE. scisw lvoe ac tee aa wes eemeeemee ame come 75 
ISIN gS COS Ke so reiere LS es ae sat a ee | LE ere eae | ere ee teat 2,000 
GrahimstR un). secede ee oe oe aan cee meee 75 
Pnilingev Branches sae sh ase os 2 aes Se ea eine ater oe 5 | ee es 75 
Jerry Hollow Run 75 
IIR DY SUR MMS ee senso eens ane oe heen tee urea 75 
Micke Rin teehee d ects cos eae te ta cae Sane eae 75 
iPehSpuNeWUN cco ees fac oa eee eee eae pase eee Ice ener 75 
Meitile Cherny RUminn oF sco es oc taeca siete = siete eles | Oe eet ee | eee ee 1,000 
Mintle Surar Valley Rims. 2 nds Nee- eee ~ seo aces | Be A as arate nee nese 75 
TAUCaS PRINS ase ates soos ose eds Sele oo Sew sae t Ses ed eens Sees oe ee eee 75 
McOuind ys e ss isis c 2 coals occ od sare soe sae els aorclerel a | ete letra ale Le ete eer 75 
McMInartannnvunice vs 8. <s'nes toe oe acess ote sacs Lon ae Serene pee Ree ee 75 
IMG ee PUlOPEUIT ie etc cf = loin oma wcies cicthe eel eaeete tall Resta te eae | ree tere 75 
1 OTT obra See Se ee ee Re MRR et a ii, Sade eee NS li ees a enn 75 
IM OS QUIN GOR UT oe seers Ste oe has Sn Sed Aes ag oe Re ee ee eer eee 75 
NorthiWoniBranch 52522252 Soe o02 eos e cece colette ete eee eet 75 
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BROOK TROUT—Continued. 


Fingerlings, 

Disposition. Eggs. Fry. yearlings, 

and adults. 

Pennsylvania—Continued. 

MERE VOT HUG) PNYITTS 2 an cies ne eine ea ec soa Genes sae ode = a\s sine ae eeiasololmaita os ~ gene 75 
PIF ERUM So oe ocean Wee Sonisane am ceine sens cee~ = e|s w=. ccinisaatieshe dm eina a= miains 1,075 
MARMMRNN EL iie ence (oes cooks sie aenakn = ee seen tons ene ac eelanneas aaa tee 75 
PQDORD EEE onsite iae's «neo seinen amas dia ='= emis uc om swinelere's| ote sao eee 2,000 
GhpPibs MUD coerce taeda Aon ws ce. noni «<5 | eee tere lee «eae 75 
LOUSTIT LS CES 21 20 os AR te oo ees moe 3) 1,075 
Rag CADE RUNG oe < seca =< avocado cues taostee oes o-oo Cee elae oe same 75 
REG CPS ERIN 2 Sew cas SSeS cine a nm Som re ape ial mca aor farm terrae | tee rae 75 
ICOOLAGIO TOR Ke eae sie aac Socee ns cei Mealo ee Saban cca elee | eae ee ee 75 
Sinnrrys Ge SPT Leh Rees A SRR eee res resend bass eee 75 
Routh work Branch: cece sco oete vos ole See ais oe | es aa oe eee he ene ae 75 
Borie: ick Run wien os ee coe seh aesce age eh sane [We ceeeme omen b eaten as nner 75 
Nira wheCkersiatN.<.co sok. Seka nes sowaseeawaue cess tee emote leocete ssi = 75 
AT TG RU soe sane << no etat So owes eae coe OIE ee eee eects 75 
SFRvNURG TN 3 = Sowa < So coho See ee ee ree RED ae eae Se a] Se eeEe weet = 1,500 
WV eadonan 3.355568 is 255. oo ee ee ton, Sean areas| Oeeee Santee 75 
DV AMINIORS Le ok aon oe ae a cea geen cuice am ae ae el eect eee | sie a mrclnnc'e 75 
WRSTORS EITC os os one Boon oxcae acne aeemabes esac laren en sat Cadaen Seas 3 75 
MoVeytown, locust Run ..2. oo... estes sce cet seee hie ee as ele hed e h Pe og SE SS ey C0 500 
BUTISSO PHIRI et a he ee Sood oh on, | eed eee era: 2 1,600 
LEPED he vi aes ee | al re ak ee ee Se ed | en eee |: A ee 800 
PRM ea eUrM eee othe os nina ee enic oP ER Se Unwin bainte a lamas SAR Seas oe maus ater 2,400 
Malins, North Valley Creek.................. EY TESS ae ee ae Rae 1,000 
POnuae Valley Creek oon oe ee ean eb cen cok en ce cenctiee ae SoS E Se ae Ree 1,000 
Maple, Crow Creek.............. se ee ee oes ee | 500 
‘Erout Greeks. 055.65 a- 0s a ER ae AIS et nc Se eet 500 
Mapleton, Beattys Run... :..--.2...---20---- i ee a 1 5 cle (te ge 800 
TES Tee LRN pre NU 24 (oo ee Bee A ie a eee ig eS Se ee eaiewemee Che 8 We l=. ie ie 800 
ares Valley @reekia, est) op ak ea Ae cee cee aoe tine ete eee Cm aes coco = 1,600 
TUPLE uTOM Re ie seis nk eee ee Nee es eC er yee | enemas =e 800 
Grrl apER AIR oper er aoe ns yok ORE E Ee sick eee eimu ees kM oR eel aet | emie commer S| 1,600 
Ale [sT LEY Cine cl oe Re RC ee ee eee mn eure = ee Ne ee eer An 1,600 
CEE SLATS SRS gl 2a ee a eed ae cae Sea See e een e 1,000 
PPA HE TRONS OAT OLOR hh. oh ne Mer ann ee ae tae G tesa esl ba sa Seema 4 O00M e+ Sane cues 
Drakes Creole hac s aoa cetesas ta mmacecs sume ace lareaeeemaae 4,000) scos cosacme 
ATBOSHEUUIIA Soph aw aia ioe bee eee pO chic esiae eee ee A; OO08 IS a <nurectre ae 
MaAnGnVonink: GLO s\..-<0e © 2 asccin 5 nae be ce encnls [oe See eee 4000) fic cates ee 
ANTE MLRA Te eet Se a eee ae Sot ie ie ree ene lee Be Pee ne 2 45000! 2525.5 snscee 
Biony, Creek a aa. eens eae Lips tea bite aad Cot e| Oaie rate ee A. O00" [Sate ooo Sceee 
VCE UG I Orn 7 ae Se Se ae Se ieee ee MEE | IE 4 A000 Eos here 
PONV PERTTI cars coe hee ots ate an en ss S| ae Cee 4-000 2 6-2 <2eesg 
MCCA NOrE -ooWwISLowIl Creeks. io. 2. occ. en oa ncea tacos oomees Lee See A: O00n Ree oes nee 
MR Vee BOT MOTARE ARG neo ee ee Shoe a eS RRS DOES } sad aes 2 aL is See a 50 
pring Pale Onder oc san doe ahs hens Oe ee ole ne eS Reo ce 50 
Pete CN GlEDAVaney Teele t=) oo < RS. 5 cose ce te eal ee Nn ee 1,000 
RIL OV BIB yAOTOGK Seto 5s aa eh cieonnieainla Cada Seren | ein oe No atG | ome ne aes 1,000 
LLEDLSALESS SU IATRIRL? G7 reo” RS be Ae RRL SS Re EE a | , COS 8 SE, Ht y Peaee es } 500 
LER LSAT TEN 2 SN he SE st ii el eye UE Ree oe ca Bay Ld LS Be ee eee 1,000 
LUNE ey Cerri ee ee a ee es Oe ee en ee me ee me ae Bs SPIE? Sok Eee 225 
Spe ROR 8 aes Ss Loch e he ee epee ae Sous shone en [Damme t Meteo se ena seein. | 375 
TP GY REESE Lt | RR lee = a 7 ne Pee a |e St Stoel 225 
LESTER in) ee ee an Op See ne ee eee eel De eer ee el et ee ene 225 
LEVEES) S529 ay eae 2 eth ee ee Sey ee ee Poe naan Reem Ao 8) oa eee 150 
BOUAUSTORK 3025,).2 .ks conn ee ea ssa. GP heey Ne Sai me ol eae boos Be) oo 3 eS | 375 
ES RICE Teh DT BPE ei ee See ee EE ae ee ene es SEE Ae Ors, tat. a ei | 150 
eT MAS ERTOTOUNC OR see eo) eS ria eo ae oe noes nt a Slew oan Bae anos 200 
BP CHeSER OEE ITION MATION: We TINE coe 9 1S a7 a chess ao cian a wis sonics Race ous laste ee AS OOO) cess oan cee 
MCINEADAEANL PONS, MALL © ONG 55 s5 oes oo gece eae eet ce ofan nels ca eee eee ene : 1,200 
|Site Re ne ee OEY om UEC ER BEER Liat FS hog Total ik Cah ad | 2,400 
ONMED LETHON. eS OONErS Gap RUIN | o> oo os) ok face ona ce cn teow doen dee Moe cree 500 
CarmichalssSranen. 2720.0) soe sobs Soles oe age he a oo eee ae ee } 500 
AT Oris tl see os ts coca oa ewe as Seneca los ene ee 1,600 
Parkul ollow: Riise. t 2 sole. oes cea tens ty ee cose | eee ae aE et ES | 500 
NRT CTOGK he a. Sates ons EE ik at a Cre ER Ree eel Rema a ee ee ce cee 1,600 
CAC IMIS PENT es cat oo ccc ee anche den See toe SORE na See eee ce ) 500 
COU GI err CW S11 Ea ae ee i ee ee eee Re eR 635) ae eee | 1,200 
eosin Oe hatin La nee he ce ae ee ee EIT ec 800 
LENT CVe SSMS SVT ek SE Re cr SD eR ad ge 2h ee Se 1,600 
OUT PUALS TTT PT ae ee es peor ee Pes fh ea et te an 1,200 
SHEET COE VOLS RSE 5 a a ee a eee eae | | Severs Renee, [ota See 1,600 
ETc a en eT UG Ey ME Ee Ce Re ee ee eS Ol ee eee | 3,000 
GHMIGN ttl fir nee wate ee ee deme nn Sete oe cg ee eee ee Gb a he win coe 2 } 3,000 
Laie Ruble whist aes See en ae aaa ale nt il ECE ae i Se ee 2,000 
Black: MOnnAMnON CLOGka 55. <5. -28bwn ss cos coe cleeecu cso. 50% lee: Ne 5,000 
LESS S RECT Uri ge ee Mey Seer ee = a (nem see are Sane 2,000 
GTP SIT, Dee eee ok Dei ee et Se Merlo eos ELLIO SE ceoceel 4,000 
SRILy UTA. oon Saisaee up eeerendece near en pas ot PR eee 4,000 
REE CTR Te eS aes SS Bebe Ce ae ce Le oe Jee ns eee 3,000 
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BROOK TROUT—Continued. 


Pennsylvania—Continued. 


Disposition. Eggs. Fry. 


New Berlin, Benners Run........--- BEEP Siig Pe het hoe en eee 
Moss @reeker en nos, Suteki scene see aeciscenien anaes 
ATO WEEE Sy eed 29-19 o Stee Bera erent rears 


New Bloomfield, McKees Creek. . . - - bo lens oats ecient nets et ce 


Onwaties Creeks sos ects arate as oe eeseesee 

New Centenvalle; TromtiCreeks. 26 sey. < sre Sema cai vacua cece 
Walley, Creoks! Axtecerkscc sss aacie es saa ee 

INordmont, Milks Ration’ warok mecca saeco oie eee ura 
North Bends Ballerinas cys ee acter ccs eee as ae ese 
Marelly POL Creeks 2 oe. sa50e xc ttececeee set eee 

1B aod 31000 Daa eas et ian, AER eh ete ay REE EES | 

McCraney: Rane te esas iemgcine nena neces 

Shingle Branch !2 35 oy ise oe sae qa nee eee 

Young Womans. Creeko ae ssseo cine Saye eae 

Young Womans Creek, Seven Mile Branch.....-... 

Osceola Mills, Bear Run.....-.-. -a peer RiR Nan PAN WE FSG NCIS aL 
RTOUt RUNS sac cee soa ot oce eae oats ns Saee 

Orangeville sMountaintBrook=ecssas-c-ene eee aes tee eee eee 
PaolitvoadeNortnewalleys Creokem = so 5 fers se retain =e rae | 
Southavalley: Creekie so cco2e econ eee see See 

Picture Rocks; Deep Hollow Run. 5-22. ----2-2- 2-0-2) eee 
MAP OURAITIRS oie ae ms, ae he er icin) tere ae 
GrandG@advunisy 7 2 areca ees ann eee eee 

Mitte peariCreek,s2. 2 - coh. ssn kee so neses eee 


anther Run Si cs saseces: ceceteees ose ste aes 

IBMe MUG Beco. eee eee anes een med: See 

Redekid even Unies see ee WOee SERS Sete eee 

SandiSpumn cena see ee ee nee 

ShinglewRMes- Geacter sln ace oe eee oe ote ee 

: UCase eee Bae eee Se cree Seca 
IPhilpsburgseAllderghum ae esas ese nears tase aote en crane eee 
PAT COMPETE ee ine a = eet eererian peel 


BirelowSpkuune ses eee oo oe aoe eae 
Bigs pringuRunes 26 seceeas sees eee noes secon 
Big lRomURin sat ee Rojec cece aac ee aes ere 
IB oersuR nes seA eo de ne sane sees aoe 
IBlacksB ears ime ys ecco a ee Cee See eee 
Black; MoshannoniC@reek-* 225 S25 222 esee ss cen 
Butlers Ran ase oe a Sh eye racic te ares erie. See re 
CabbsarerEollowsRUn ss sas asec sneer ya aioe se 


California 


TRY DD Oven fat eee SE See Mere aa eee \Mawhesae acl Se 


CO} Aya) c Sb bs iy See i ee ei nn reno hen ry emery ae Soll Sa on 5 


Cold Run 


Cold Spring Runes. asscccsoeucise ose angen anes a ee ae eee aa Nee ee ee 


ConbingRan eee 52 ao ek arn se acne en cores meee ee ee ade ea 


Croylest#huniier escensce aces Satta coh we abe Se wis lees ee ser ee pee eee 
Carny. STRUM Ss sae coe= nae tse ie ro attin ae nen alte |b ae eee Eee ee 
Dayton Rum sso 5csccees+ iene toads sec Secs oe eee ce crosses Soper Cee e eee 


DeeprRock uns skates ses onan eee oma | 
CHOU UE a Seta oh aos ae eo eee tnd Wa eee an 
Heho' Glenvbake: 52) cases Sodan Sade eta eens een 
lat yROGK sR amie ees 3 ess Sees ee ee | 
MorgewRunee cee sae cie aeee Nr ys ey ae SA Tae eae | 


Four Milo Rumls se.3 52 she Shand SEs fo soc cs Sold ee ee | eee Se 
HemlocksRunes 25 2522 342 jade ass cae tee eee | ay Su eae eee [eet & Seay 


Hess Run 


MATIN ERD YR ay sre ce ha ee Sk om le Sete excel SIR Sate | a oreo eS | 


Morgan R 


eS or GRIER OOOO SO OOS omc mon Goo poe SOA) hoo oo 5 


Fingerlings, 
yearlings, 
and adults. 
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DistTRIBUTION oF Fish AND Eaa@s, SHowN By LocALITy AND SPECIES, FOR FIscAL 
YEAR 1912—Continued. 


BROOK TROUT—Continued. 


Fingerlings, 

Disposition. Eggs. Fry. yearlings, 

and adults. 

Pennsylvania—Continued. 

CU Ue Sa Sie MOE 1 LGV 231 AR SR MOE SeOee me (aye esos | hen Soe 75 
“EIUNE) Lic be ke, So Sea Se St dole aD Se aS, ie ae em fall SR © or 75 

CUPL LL ET oes Re ae i EA Se ere ease aeeSeEe se: Bee See eee 7. 
LED TLg] 25 PiU atte GM ete A ae I eee Bite ERS IRENE ca he ye eee aes ae ee oe 100 
MENG WHICOTS Soll bh see eee oe een to tn de cnn sess ule aeccsee kaeel ee ee eee 100 
STERN DRL oP ids alee ec ie ie pe Re ea ie ere A Ce mend 100 
Seven Springs Run....... BASE c 100 
PIIEOESUOHT Se ys ese nee ec Ban: ae ee sn cata oe 3 100 
STNICU ERIS LSS hee i i Oe erg ia Re AR Se ee ee dar a Re ee ee, Shee : 100 
irCO RES RUS oes ee oh od Se Sa a eee line oa ORS ED | eg eat 100 
BAPRGMITIES Fe tithe yoo oe arts ere be anil eee cee oeee ceo tte a eke ee eee 100 
SERPS Ra a ee SE ee ro Meret rane A EAE NT oF tlt Soe eS eee 100 
PR VES RUM. eS Soe apne ee eet eae tent tae Soames SSaEeE sea aeee cae 100 
Rrinkou uns sock) oe eee ots ee eek eee ge ee Si het RL tions 75 
LS) ALPS ea ee asin oo OS SAE Pt ESiccsecte perceestseb.s ox 100 
SyeRRR(ED RATT Gy SAS Re cae ee peta Soccer | ala ajar nfterefene oe aiere ate = 75 
SLOUIOUS elle eo ere Seem mes cen tan Se ee ae [act ot tre. cores eee ee 75 
S72) LLM 8 Pap Nef ol es ee pee ear Se mel nea) SOY ee 75 
ERSTET ECE) m RS Ek Re i eta oS: Relea a Be oP ean tel Ue ee 2 han el! og Se 100 
AMA cre Unc ay, fG aa) He en ee ee a ee) i ee ol na oeege 75 
IGEIM EI Gei tI ee see Nie oe Se dere a cede ek oe cole [ae tea toiiels & See ot ae 100 
MERIDA FPL 227 B16 ln EI RS ea re BE ei aS Ono oEeE dal rode eee 100 

STING STEIN EUIEN c= peers woh ee acre nw ae te | oo oy Saray | eet are 7. 
SIOp APES ore Pn cc Oe aces Sone Sen A ee s| an oes AROS SASS te oc 100 
RGEC ALS 0 Vr Le ee aie ae er Oe eR tae bE leap hod ie, ety ee 100 
We LSTOme Un oe ee 6 UE et es ees cet a 2 2. = ete Be | oper 100 
NMI TU OLAL A ATCEL SAE Ts Se ae eal ee PR arp oy nee RR Ro Vid IiPEn eae ee Seles Sees 100 
BWW DIS UELTD rs ete na es ce es ciate anit eee ts see Lil a go te ae SERA ear aces 100 
GTN LR i Re Ee ene ee eee pe ates Ee AT Oo pores Cael moe 100 
ila Brook. Norton Valley Creche. 2 5-2 sc toc cseaes hates a nis on 5K pemciees mela soe ble oeeaets 1,000 
South Valley Creek........-...- Beet eee ee ere ee (see eet oo ee 1,000 
PI RACREUR UE EE ITO, CLGGK 2 = nam: cee eee aie te me ee onic ane cine ee oe eeeR ee Meee amen 150 
ISH PITT Al A 01 On SS SE ee Ete eR Mie re Cn ORE (Se ee Sees 150 
Pra rortin Green WANeY FONG 2 5.50.6 Po ne ce yee tase canoes saa aees| tee oe 200 
LEP Sp ed TE Opa aC Se SE Stee ree ee eee i sn G6 ODO) >. soem 
BIC BETAUSUEMIIGS stm = se San wlee Siew cH p.6 sass ceed & Aen ne lene ee Ee DOO Aa necces meee 
TUTOR 55 1 eee a a a Ee eee Cae te eel) (eee are Se ee S DOOD) Ease 
Alb ben day Pisin i 5451s iL) em eee en Nee eee Sein pene Ma onto A 2 OOO eae cence 
ECSU Cs LLC maT) CTGOK y.,cxcic = Soca oa 2 aca Oe chee [nie ee 3 ee | ee 1,500 
Quarryville, Conowingo Creek..........---- BPA er eee ee She PEABO FOr <0, +\[4-07475 eee 1,000 
Caonowinvo Oredk. Dranchs -2o.c- 2253 oe) 5 be en as Ss cat ee | eee 800 
TELE Say a 5°10 a ele ee a a Ie ) eee ae ed ieee Rete eA eee 800 
1." Ped iystn EXC ld 220 0 Oe ee eee Meneame Lee) Cee el A 1,000 
S14 a0 fr1H io sa 0 LES ep ean ana  cuelieeee se eee Lia) FS SE eR ee) (eee ey ee ce 1,000 
MECH NO ISTTINACIOUPeCKs = ok 22. ski 5 Coke ee ease con ke oo else a MeuaIEte oe Seo 100 
PMMUercMMGrenie has d. fo. shee oe Pee kt oe In Be eee tate rey 150 
Raroosinei@renles fio. 2 at. oo ee oko shies eae Papacee cele e eee 4,000 50 
CHMHACH LOOKS .e ee Sorin ore ape cin he rks 6 hi Pe rade eee ee 100 
LUA TCG (Ya Cr 21 I a gc ee a pee ie eka ae eee See ee ee 150 
POVIOINCROGK Opes So ee cins fo cust atae ates on ne ed luneitetrs — 2 IOOON EE a et See ee 
IGT PORK es wera oe Sonn eat BS. Sen ae. oe Wee oe a a ee Be 100 
PEK CHINVGONGGR a: nse cone caer ences kee cenetens al Pere ee nbce- 100 
Willow Creek...... 2,000 100 
Reedsville, Honey Creek. . ASE HOSES 800 
SOR SORT UML GEREN pcos oa Se oes s Sass e eins coe mote restr wags] Gmntete-aeenl tee Pees 1,000 
DATS LO es See EE Se eee ee eee Beet tere eee NN Peds beenege ee) eee ee OS 1,000 
LL SETNG (ORS 1 EA a gs i Ee A eee pd Ps Be ee ee trie 2,000 
Minnie Run....... eee ae ce Ce eee une an ee ts een eee eee 1,000 
PUIOCEVG NUNN on Se ea eee cee ee ne nig ene lee ce spaprag ob na reese eee | eee sees 2,000 
PASTOAE ELV STUNT 34 RR A is RE ae rl eae SR (ye ede 7) (a ee ea 500 
157 PON Sh se 1 aa deals Siac ay ine Lp Se eee TR eminem rl (2 4o\ et see 500 
[Spice Tul) a2) “ea SO Re ne Sees pohly SPR ML ope ali Fa oer IE Nae EY 500 
MVOUIDIG HOT ta a oc tos Sac peer eee ee eee ee [ann ee eee. a oi 500 
PRE COMANS ERM os coos acioh ky scope ae cee ee ee bore on en Soe ee ete eee 500 
CEG LT 076 Ve tS Se es ee i PRN ne hy mt Fae Be Ee ae ay eee 500 
COLES CHIC 7 oa Meme: Silay Sia pater aN Jey et iN eRe eel ee |(C eh eae Bee 500 
ABER PM STN fee oe ned oe oy nearer e ae teen [eee See eee anes 500 
ERIN RT EREN =e Ak: 86 aco Se shoe See bce ce ee ee ae ee 500 
LUST Tipl S40 2 eal Eh a ee a Rae mie ee tell Amie FS © ibe | [OP Seem e 500 
LA rine SN ee Ok oa ae eine 9 Soop gee meen 2S, heee CS ee fe 500 
ROP eens ce eae ae Ae eet Ste Ses melee See mt ee Ds 500 
ASRS ENCE TOGR Pee Neen ye ee eee ae ARE Ee 8 SEs ee ak ee 500 
URS TEVW EOE? Ua ARR a ge aed oh ks Dal net, URE 8 La ee | arn mee oe 500 
Ua ahi Tit Ge NES Se ee eS ee i ae Peed BENE A aren ee eee eee 500 
pihinrion neue @NeCRko. <2. vais tesco st ean iene oe ieee [neuro eet: AME ebebe cee 500 
AVE) LLG a SR Ree BR RE eg eg eee oe ee ae eee ee cee Be ee 500 
ROUNWEOCeT MITEL WET C TOG - 2 5 Dene ase) eee ee kal A les. Ns ee 300 


Rhode Island: 
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YEAR 1912—Continued. 


BROOK TROUT—Continued. 


Disposition. 


Eggs. 


Fry. 


Pennsylvania—Continued. 


Sand Patch, Flaugherty Creek 
Schuylkill Haven, Long Run Creek 
Shenandoah, Davis Run 
Deer Run 
Shippensburg, Brittons Run 
Slate Run, Little Slate Run 
Morris Run 

, Nabal Run.. 
Snow Shoe, Beech Creek 
Bennen Run 

Clarks Run 

Gunsallen Run 

Hicklin Run 

Horsehead Run 
Improvement Run 

Jonathan Run 

Lucas Run 


Pine Run 

Rankin Run 

Rock Run 

Sandy Run 

Sterling Run 

Stinktown Run 

Uzzell Run 

Wallace Run. 

Wolf Run 
Stewartstown, Codorus Creek 
Stillwater, McHenrys Run 
Stroudsburg, Broadhead Creek 
BushkillCreek a - Saee ccs ceases scwaanncee cess tes 

Cherry Creek 

Fethermans Run 

Little Pocono Creek 

Pocono Creek 

Rattlesnake Run 

Reynolds Run 

Rise sun’ Creek<. 222205. cones he ceemocee sess 

Sambo! Greek: soso coi ce wens ae esis cceecmeennee 

Saw Creek 

Spagle Run 

Stony Run 

Tamaqua, Coal Run, tributary of 
Tobyhanna, Tobyhanna Creek 
Towanda, Little Scrader Creek 
Millstone Creek 

Schrader Branch 

Sugar Runa 

Troy, Beaver Creek 
Covert Creek 


Windy Gap Run 
Trout Run, Clendenen Run 
Uniondale, Lewis Lake Run 
Valley Store, North Valley Creek..-...--2..-....2...-2.2.-..--- 

South Valley Creek 

Villa Nova, Sinnott’s pond 
Waynesboro, Baileys Run 
Hoovers Run 

Wellsboro, Asaph Run 
Weissport, Mahoning Creek 
West Chester, Lady Run 
Lady Run and tributar 
Williamsburg, Clover Creek 
Williamsport, Roaring Run 
Willow Grove, Penapack Creek 
Windber, Beaver Run 
Lines Run 

Piney Run 
Roarineaork: Creekeas 2 so sacic cic sec cere ees 

Yellow Springs, Stony Creek 
York, Bears R 


Providence, Angell Brook 


Tiverton, Boyswood Pond 


SDR OOS OOOO OR DOCOMO Saori (Sis bine | (SOO mS Aa aS 
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Fingerlings, 


yearlings, 
and adults. 
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DistrRIBuTION oF Fish AND Eaa@s, SHown By LocaAtiry AND SPECIES, FoR FIscau 


Year 1912—Continued. 
BROOK TROUT—Continued 


~ 


Disposition. 


South Dakota: 
Butlalo Gap, Beaver Creek 
Caputa, Rapid Creek 


Eggs. 


Fry. 


Fingerlings, 
yearlings, 
and adults. 


MOPS EIE TRUITT CLEAR 3 eSencwe detache maida ge cscw Sdece welancsdslone|seioccese aps 
EPO ONO ee fie atc oes Sanisedaelg lowes etaa toda aees|cs dates we tee 
UIT NTSEPOR TENET CLOG Re roe ecard ws nord ced Geise sececvncasueeeredlscceudecaccl 
Englewood, Little Spearfish Creek, East Fork................--|.....-2----- 
OMERE ES OLGDK Sc waa Poms s cae eee eae ae oe es eee ee ees 


North Rapid Creek, Tilson Branch 


Spearfish Creek, East Branch.......... Sp cee ecm tan certo nee 
Spearfish Creek, East Fork of East Branch.........]..........-- 


Spearfish Creek, Ward Branch 
/ hitewood Creek 
Gordon, Wounded Knee Creek 


Hanna, Little Spearfish Creek, East Fork...................220.)c...0200000: 


Hisega, Rapid Creek 
Nemo, Box Elder Creek 


SCRE Shae Wn Sa box sem oe woes See ena s oem A aawuticicee Eek ee ene eee 


Nisland, Plum Creek 


Piedmont, Little Elk Creek..........-...- Rs Naatod dentate eutantowe ok es nee coe 
SOOT MO LOO Rae oe re ars /c< a siacal Silos ~ Sawe via yaa aiins Soe eee Se eae 
iB C1Uy Pe SOPUS SINT CLOCK... - 3. <5 2 ios pase nc ieinens oo ae aninsal- (eee aeesae 

MEIHEIINANES TOOK He. 65. canta a Mae car eel ae Petes cain goer eee 


Rapid Creek 
Slate Creek 


Rochford: sittle North Rapid Creek 22.203. co8 2 7 oases eke lose 


Rapid Creek; North Works <..2: cissesec- nse seees se: : 


Roubaix, Dahlequist Creek............. 
Sisseton, Booske Creek 
Carters Creek.... 
Demmicks Creek.. 
Jim! Creek: ..= = <<. 
Joe Creek 
Long Hollow Creek... 
Schindler Creek 


Spearfish, Chicken Creek 
Hiltons Guleh Run 


PAB IS PINE STAND. sean sce ect sate ae a eos eee 
EO Were Crow, CYCOR Ss28 tone wade eo osae nae cs Sheen eee soe 


McGregor’s pond 
Rushton Creek 
Rushton Pond 


BIRICATHBI CLOG can Si crccseo Sey oo aia cao aioe hoe ete te DEES Esa eee 
Wa 


ter Cress Creek 
Tennessee: 
Big Sandy, McCraes Branch 


na welds ole) e\a's =n 'e nw woo n'e eo one's 60 aca dns =| s,0\e.0 o'e/niaie «ole 


BU iStRE ES) MOE R OVO LOCK. ois ooo acer scotws caw Hata N ow ae SE eee 


ROUEN PEMPIC TECK. = cere ose 25 wraiecslcin ue vinis Se aelsic sales ge aeache cle 
MV OLEer OCR MOOS MOTK GLOCK 2. oi ccisre sc ioc vec ciawe oc avis selenaene 
VU ZOEG COS) ae: EE Een ae Pa ee e eee ae 
Utah: 


Arlington, Benedict Brook 
Canfield Brook 
Deming Brook 
Favill 


Reed Brook 
Barre, Rice Lot Brook 
Winooski River 


RUSTE ne Pa i ahd ce nee 
Dewey Brook 


Be 
#8 


we 


—_ et 
NVNBAOOUNAAKoS 


SESSSSSSSSSSSS2 


BoB 8S soon 
ZZ zZZEZZS2S3ESSS5 
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DisTRIBUTION OF Fish AND Eeas, SHowN BY LOCALITY AND SPECIES, FOR Fiscan 
YEAR 1912—Continued. 


BROOK TROUT—Continued. 


Fingerlings, 
Disposition. Eggs. Fry. yearlings, | 
and adu ts. 
a a 
Vermont—Continued. | 
Bennington. Dunyallehiversten tee sas es taal aren eee 83,000: |Ssaeeeeenes | 
EV aANSYB LOOK asec atine oon sc So ane o ees les es epee. tor ae 2, 500! | atest oes 
Urn ACE BIOO ket eo enike aan eee henna oo a tehaes eaten 651505) sctcseeoeem 
iBittleveellueollow Brooks 28.35 es-2.25 12ti oe, oe ie ee 25500 is cee 
Tattle Bond Brook2.--.---- 2 o5 ee aepse esate oan oa ee ee 2; 500: ent esau eee 
Ibymani Dot Brook. 33 4)<- pce aar-semiraneratlo nina e ate ae 23,000! aeons 
Mill Brook. -.32ssece taal gat aasasetoneees scare Sl vee ah aE poh 5S 000!|--2 a eaeeeeme 
Perrys hhonipsonBLOO ks. =e sense ee ee ane ee eee 4,000 | 45.2 oases 
Redfield Brooks. 3 2. eccet ketene eae eee ee ea eee 2:500)) 52a 
Idi Gy BHO) <A sec gowab sone be bee racer erosesaccouncloosese=sceE- 2,500: | 2 ceeee sees 
IRorabaks Sine osee Sees we Laem sec ae ce sp oceneeeellozobosessec2 33.250)| oe eee ae 
Rockwood Brook : 3, 250) bse cee 
South: Stream. jc 3.. 22 ata osie niacin sees 4, 0004 ee eee see 
Sill Brockessss-eeeeee- ia SS EGO ER ine Cee CERES 2,500) | ates soe 
Stillwater Brook ssctec-- cect se inecige ees insists 3,200: || sees oer 
StrattonvBrooks. 56 -csseesyenisien ieee eee eee tee eee sae 250001) see -eeecer 
WialloomsacuRivern is qo se1isiniecsisiiaots ile tee ei | Settee se 12, /5008|'2--- S55 aeenes 
Waters) BOOK a keane cee ace pe deen se rele ee oes et aaeemeiae 2,500. |: 22a oe 
Wioodiord! City sBrookee era seemsnse reesei ee eae eer 3, 2508) eee 
WWicodfordiGity AR Om Gs eee eee te pra eee pelteacists| sia eet er 10, 000)'| eee eee 
Bellowsplalis/ Morse) brooks see seer eee clear eee are ta pat ae 5, OOO]! Saar 
Saxtons River and tributaries. .........-..-.----- [cos oie eae Raps 10, 000: |... 3222 eeeee 
Brattleboro, Alexander and Rudd Brook............-..--..----|.----------- 000: |)5-. eee 
IB Onivales Brooks. seer ieee eee eee 
Brickyard Brooksarecnose tes eis eerie tee eee | 
Halliday sBrookis32)2%,-coctssicise secs eee maser 
Mead OWNBrOOK 4 oh sescictae cee eeeeeceatereereen 


Slate Rock Brook 
Whetstone Brook 


Cambridge Junction North) Bran chs yee se eee eee eer eee eee Seo eee eee 2,500 
Canaan, Big Averill ace Riser tee. hice tothe ten eke ee | hae 12000): S25 sae seen 
IM vestnd Up ey ea soe a CmMaman ae ae cboee Gon Besar SA eee oe 000 || S52 soe oes 
AGG Wis) POM oe eee een eB ae ale oc cal ots Eyalacees gay euaran scl ere cape ie a 124000 |PaS aoe eres 
iptlesAwenillpiahke ocean yee eer neidincne eC s eee 12,,000'|). 5. eee 
Cuttinesville; Harrell roo kes ete fore alae eae ipaneisteinieile ae see oi | rele 331000) 2 -= -aeeeeee 
PHU pPssBrook. 2 aes cee es een eerccceecosae esheets nase ESS 3,000" |:. case 
Shirews bury Pom dee oe pene erie ee = eee aie a eee al | ee 3,500 
Spring Lakes. Sn.ceiscemecee ces eecercsreeemer cies | Aae eae sees 14;'000:| =<. Jaeee ee 
Danville; BrownuBrooksa-sscccis esem ieee eea olsen let else eee <a aes | er 1,500 
Crane! Brook’ 3.0 cece s ee sete ti Ge einer ces eee Reker ek Sees eee oe eee eae 1,000 
WOCSEBTOOK oases ise eae eap amet ee her cre mee ete Oeil eee as eae 6;000) | sees 
Hast Ryegate, Manchester Broo kee a- 22 miele ote = ere ei eine ee ees | ee 1,500 
FE VA GaN OLCHMEU UIT errs ores cteyal= tai itor nce oe er eee mete cree 4,000 
IBGOV AN VECO ce A ee See Se ne ougebesedSesaodeeor coaseuEe | 
Greensboro; Baker Brookes oi esocienceec ce ae scene = se ee wleeleiw ain ie (ieee ceeceas 
Caspian Lake......-... 
Little Porter Brook 
ROnteLee LOO kets seer eae eter ere eeerre eres 
Groton, Darling Pond...........--.----- qacccesesesos200r Beane , 000 
iandwicksuamoille Riveter cas =seetesee- reer eer ee eee , 000 
Hartford Standing IP ONCE yet aera cee See ae secee emt etre , 000 
Holden, urmacaub nol sey eent) taken Seen Ce eee , 000 
Jel) (leven JBSROW RAs sb dcisine-sdacsocunoooctocoscocesss0002 , 000 
Jamaica, West Jamaica Brook..s......---..--.-<---.-.--------- , 000 
Johnson, LamoillesRiver, Waterman Branch: ---c5--es-rs-s2e= |) see- oe e ee) See eee eee 1, 200 
Lyndon, Gilbert BOO ke-—e-e ee eeee Sete Ere eer eee eee eae | Pewanbe oehene 4S 200) eee tele 
Hawkins Broolk:.: ccs cctmseac seen ebenec chee ees eee ae ae eee 657207] :2 ae eee 
HoughtonyBrooke. <2 oe seme ete s cae seeretbecr ene Ss seeoaeeaae 4,200. |S Bee Soe 
UGtion7 ae nce Los SoonsdacusTsses Geese sgescesosecscss Pereeesbach.|nncesos= Sos: 1,000 
Kirby onde Brook.<..eceree ce eee eerncce ee sereneere 12, 600 
Shel one brooks eee seers erent eee tee eer eee eeeCeee 36 
SmitheBrooksee cote seeeee ae atone aaa ee Seles ee aren eee 
South Wheelock Brook. : -oeche nce oeeees sete tee eS see 
Lyndonville, Passumpsic River, West Burke Branch 
Passumpsic River, West Branch.........--.--.--- ee 
WillowePon dl 42 48 ee ec eee rae a ene ee oer I. 
Manchester epattenika ll River. = nec mmec ce pee aie eee ep = Fe 
Marshfield, ’Niggerhead PONG its%- sk. cee teen Sone reee so ReO ees 
Montpelier, Beaver Meadow. Brooks... ics iia «cio j215:< isco oa srsite aes octets 
Great Brook 2/5... .----% ns GSEs RERCRGEEE coi ecis scene 
LOTTICK BLOOK a2 o/=:2 said oc aloeieelwemcis wieissieineyniaiseniee 
MBOUP YBLOOE «6.5.5 cece ane oe eee ecu emeN Eee eee 
MailonyeBToo Kes sim e.sce snare ease ae bce eacemasee 
MintistersB rook i ouige.0 jolconsenie ante eeaisaternt tats 
SHG HAAN a elligemenearas ode dacsdc oe ocomonee ates. 
Upper Martin Brooks «2. n- sacce en aeeee aoe ee et 


Verge Pond..... euibe Cae wa cacietien ucae cee eases 
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Disposition. 


Vermont—Continued. 


ETS e TES OTRE SPOOR coon 7 Gal oc nr. Sienadcs. obscene ns teehee 
EON RIUM OO NK eine ee ena ae Anata Socmek ence Se 2 


LP USP EU Ey SS ie 35 0007 a a eI le a ee nes 
(oo TS SS aaa lek ei Ca dd 


| 
North Bennington, Cold Spring Brook......................--- I: 
| 


SreROpER SORE eo ces ct cu coer ee oe cae nen aot lee 


PUR PMRNTU TION en anes a eee Poets eee ies 


Bpantne ENO K ss. a2. sande es wos cecnw cecmee cecet lao 


Pittsford, Furnace Brook, branch of....................-.---+--- yee 


Sugar Hollow it ens te ee as sey lesocSeos- seinen ane ees 


Plainfield, Laird’s pond 


MIBSTIELN EOD: 4. ne eee e noe one eee wack ome eee fee 
WMMOOSKICRI VEPs os nce he eee onccu beens Mies ae 4 ne 

TR LRG LUN G29 15 ORE Ra pee eee ae ae 
(STS TY STS 5 ae Ree ea ae Reser ss aa ie 
BEE AM AMNIOV PONG. 22... Soto cc nee 23s osteo ome Sens ees am ee Ret gee | ek 2 get ae 
Th Dr Re eae Si a eee ge es Si RR PR GEER Sle FT Ge Dele G3 ae omni 
PeNciENwilin avi aAmS FULVEr. coh. ooo oc sae ee ae eee vance awe cfue 
RICE SERIES OO Bana. an ook Acton pe mess ome ain cet oes | oy 


Poultne 


RSMNSEEENS ER Se oe neue oe cee lec alc oeicu 


SED e0i!! Viigen Ses Se aR te ee eo anaes Bic 


REPRE LETIN TIRED Ene rio oe re a aes cee ee aN 
Bowman Brook. . 
Chandler Brook 
PNGUPURETOOK.-2.-.- cs cco ae 
SHES TOOK... c.- 22-5 -c=- 
NG ebIGOK =< oes cc 
Halfway Brook 
Howar 


PRSICIPEON rein eee Sie soc ee Secon sae oa see ae 
Povert 
Roods 
WLOX DULVEDLOOK. «ccess 26 Saccen ss cosa cosas ee ea ae 


BSH SIRO Ras ee a cn ohn Some TORE tee MS areas Ce ee eee 


White River, Middle Branch...................-...- ie 
onduntro SitOwEront =. Sere ee 
Roxbury, Little Northfield Brook.............-.-.--.....2-.... ee 


Fingerlings, 


Fry. yearlings, 


and adults. 


a 
or 
o 


ala 11) eee eee eee 
9 


WWM WikWwWwwmws 


SiO MEL ALCOR YE GHLUS ore occ. jo cee cata macher ese nee eA aaa acti! lien e ulb bee: 


2 SET EOS (NW hi GUS 2 eR I a Oe SG ee ee en eet | ee 
Mente Crecbs DRIDNLAEY Ol. a0. 2s cs. soe con ison e saves Is 
UTHRANIEE OSHIOLOE IRIVEN 0 ca. Ses oc 2 oe one ecko cece coeac ben weloe 
RoleESIVErS NGrLH Branch. 2.22. - cesses ccs crcncencee fee 

East Creek, Chittenden Branch............-.......... = 

Misiraintes eretic eee ee ee ee eee ot ee eee fe. 

LECIE TV 20 20a oe ie i hate ene oem a eal gl iat ORS Api ber 

CVULS TRELUTYNN (tea(06)117 0 2201 Ea a ce eer Ra ey (ik 
COMB ERT Ce ONS 2 te ee se em ee eee als 

Duck Pond Brook and tributaries............... Mee 

MOROP CEO seen fa Sook eo ce se eee lee 

Salisbury Sag ed oe ee | eee hey i 
RRPESEINI Ke eer Secs ho ra en os eh ns te 

‘ EEE TS 3 Ty a A ele Aes Siig Bo gee Se ene A Rn Red Se Ain 
UREEAPISEOU Knee ere nee uk 3 Ce eS Siig [8 


WeousmcrvenGlib Pond... .- 02.06... 0. cece eeew ccs ce 

West Hartford; Meadow Brook....................0c2ccececeeee 
; REHMGADIOOK <2 oo eee ene eo mn ts 
Wandsun, Hiaiehtirds Bro0k »-- 0c... s< acl sb sees co le ose ee aw eee 
burst! LE Sg ee a eee GO age ee aE! 


WedGUustouk “Moccia bont. 2-0 52...2 LS. oie 
ERR RIMSIRRI ES Se Sen ce See 
Quiete Trout Pond 
SRE NICE CRIED Ct: Oko ct < cd wn Os MERE OS FST all te 
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DistriBuTION oF FisH AND Eaes, SHown By Locatity AND SPECIES, FOR Fiscat 
Year 1912—Continued. 


BROOK TROUT—Continued. 


Fingerlings, 
Disposition. Eggs. Fry. yearlings, 
and adults. 
Virginia: 
ING ST. wh OM MIN Gra oo ee ee eran oepedereranrecesodtescsenoa- 400 
Mr. cadiaNonihy Cree hese eter eee eres eee ella 300 
iBedtordi@ibysloniya Cree keene == ones anion ne eee ee eee 200 
Big Island, Battery. Creek. -.-75---- 22 e-ee enn === 1,500 
Reed Cree keer eeeeene weenie sone mnie apiece 1,000 
Callaghan Cowenhuimis see erate re sete teeta eae eee at let el ete 1,500 
Clifton Forge, Simpsons Creek, North Branch ......-.--------- 500 
Walsoni Creeks sesh -0 = ab son cecieicie tise nnerem ote 164 
Coeburn-slithleclomsiCreeigg ence ns-cerearer ener een er ones 500 
Elgin, Hazel Ivers NOntHOH One. meee mie eee eee ee meet eye =| ara a ace | ee 2,250 
1s Gy) UI Gre, [SOK OLN Ol <a heen deed rec chen osc ancbasssnee|Sonassccrose|aootsseesla.: 2,250 
Harrisonburg Dry, Ve a = ce ae alan elm amine ein ome alee ele areal aloe al al leh 3,000 
18 hansen, Bie ahem. os See eee ene abodoa- obHbRebe ccoeassne|Aseacmseeese||sseccnSoc ie 1,500 
Wiornoae nas] he dc ee ara seRTAaAacloonoeneEncod cede scancasecece|sosSecsccc0¢ 1,500 
Je koh Heyy dbaoh pin Jabba Bere ae aeebes oSoagobodEos tobe osacSsrnas||scoccssansas|sascoosserce 3,000 
iDyyanel nope (lorrponc vey eto eee eae eee orcoddcessemadeeel obensercmcc|lssees-scb-c- 100 
Matirertowm. Cedar Creek aaa a oar merical mie ete ele oie eee ae nee ele 3,000 
Patrick Springs) opoom Creeks... cues scans ee eci ee ee ee ela ae |e aie 400 
(Pulas ici. drach esrat CMe se eee eee eens ee eae ae neato ers Pee ee | 100 
Rural Retreat. Cripple! Creek: sae cr oem acer el oles ele aoe ate a lela a ee ae ot | 500 
Staton s Rami Seys ek Unies sae eerayelee aime ote ai elie alee ee aie eae tele 4,000 
Wytheville, Tates Run. ..-.----.-------- 2-2-2222 - ns en wn nfo a nn 135 
Washington: 
INGVG byes WBA VILE ese 5 Ae eee ene 8 oho eaten Sore acoasa spel easel edasssssosss\oseSs546 5-2 - 1,000 
Lstoskl ony ie) TUN ey 12 trl de ee oboe eee ororgaee oe sceoroe Sach |scecacesese Ee cse e+ 2 2- 2,000 
(QUEL ACES O rele ea SEP SR oooh oo noeedsoSadsoSsiasoeesd pacer saabscc 1200) seco ete 
OPH Obi ibwen., levels hers See ee aon as Soe nSeUsescaes|oscose=anab< 4,000) 52st eee 
Goldendale hitile Klickitat, River .2../)..222..s,cncec 5 ees ee sies se 3,950 iccuse eee 
Mionitesamor toc kw elles spor Cpa sata erste mallet eteyeye mtepete lariat ole te | tate al | a 750 
Seattle, Gorse River... --.----------------------------0-0-------|--2 22-222 1;.600)|52 2 eee 
Cimins) Wiehe Ih @ree Ae eee obepesocugesoerosssqusessue|>ooscacscac 250008 | oscars 
Wheyole) Bite cen NAAR Oe ee eee rcokSacdheoudcusencadsoedallscsssseSnasc T6003) 52cm eee 
(Orakei RIVER. 4 oee the ee seebse es oeeseroosceeegenedogacaeciacnensocceas 1 GOO Beeteeeereeetaet 
Wall; State fishicommmission 27-22 =e 3-2 eee 50/0005)" .2 kei ee letras 
Wales ols smells Leyes tees eget alate ate eter tale alte lalallala 800 nc aeons sere 
Sopa a Lenribates Wein Modes Bea. epic seacoeseden||peacocoaseee 800) oeescemenes 
West Virginia: 
Jo{z) bog ora Ol aac aytsy weal joyeraXe ee Seer koe ceeecadcnsnes: ondor|sadosencagee 
Ween MHOC bee eee arise cas soancoSe tees ccoestlkbatenosefdc 
Burner, Clubhouse Run --- 2-2-2. 2-2 o-oo sone «enema n= | nn 
Ising [Rabe ae AL eee beta sede hecooderineee cSearalesnc 
ITA RINE sa dneneedu tebe deb soedootog Socbeasricbeesse|betocaasece= 
shovel OMe ISN BAe Sod Se koe doSepoedosdadad soebeckosescs 5 iscerie Sees 
Cowen WalliamsiRiver stiddle Bork a2.) sen. soeeeee see ae Seana 
IDYord oral, Nien A LPOLGLS Meee pete Se cincacgeusbo-e doesedet Seeser||Soeccseteuze 
Bilkans @henowebbs) Creekse ee eee oe eins ee era ania eee ere oats | esas 
Giladiwan Gladyablonke Creeks cere os tere a ene aie oie aimee = ot aiatataiare | ete ee eteier 
Glady, Glady Fork Creek, East Fork..............-...-.-.-----|.----------- 
GiladivahiorkiGreeks keleb GablOnkss stats series lee aan ae a 
rancoc kam Mrenc. Owes en Cl see aete eater eiete ele lain oe eae eee alta | eee 
Tslvnontarel, WGC} NOL AA Looe een o cob useewo eee e sn sSoscEa cher cesceer 
1B ia\ioyny Ii IRON AE Soe Sao ehaobo do oUe dou c ee Eau eeoehodtbae rags -6bee sae sce 
Dinya Monks eviy ery Gran diy ah OT Ka ce ates eerste cree tees iey tare ere ee 
Seneca Creelee seco tae oe teeters ei ata ic olere ier ime erstatarats | Sere est creererer 
1S fob ay bo ksCayny RIESE EIS 10V0) 010) = Se oe Sccaoadedonecounpesbdocsdos|sdaaeoeececs 
IS tbliqnomcyalbley (StooyAets oforalolae 5 5- Bee sein seco boo seOsencUmeose||socpaacaccs= 
Jenninegston, waunelionk Creeks es. aeneemmine en see ccs eae 
LGniyaey CVimitayal Iona Se Se 8 - Sesh oetbeosuceesenecuonSeysoserasece 
Teyeteres DU Wipe se Bee Seg abodasacbasconcododousscacesSsece 
Raingstons aint Creek. seme ieenis mei see cte cometene areine siete warsre 
Marnlintons KorapplCreekicn =e. tes cireices ce esisi= meee cishaeeee 
SMa anya CrGesl eA Se A SR ae ean cena so 7acoDdS 
Midvale: Cassity bork: Creeks soma sctecine siersielemecieiactnic stciaiste salar 
Warm I ahles Saad geaessanodcaachcadonocsccnsecsebsoscs 
Middle Mork Rivencne sscres enon eee seer ese eenaae 
1S Go hal eel RADON eee Seema scetac seas -oosce Saceoe sarosnsce 
LU roy opel kVep0 LAR nN See OEE aennc HuSREcaaoonSonoee-oorososuacc 
Morgantown, Monongahela River.........-----.-.---- ea os 


PorternwoodsdaleasamtuniwMer oso sateen sere toes see neces 
Richwood, Cherry Riv er and tributaries 
FVOMING YF MeOUTNL AIIM ULE eee, oe ctrcleinern in brermrecaeietssale(elaiciernieroe mice 
Seebert, Sugar Grove Pend 
Sitlington, Galfor 's Creek 
PS POR AU estes ey toes ani AS eye panecrateesate a ere eternal ieia ate tetens 
SpringdaleysawmenuGneplcere ee sees a eelase ae ate tetas ofa eters em eherelptere 
Tumnnelton np ensameive CheGkc ce -ccinice cent eieiaam teleieicin ease 
White SulphuriSprness DutchiRuns.---o-scesee sees ee eee eee 
oward' Creeks Ua ee nanos ee meme love oesoe eee 
IMAL Greek = ot pace ace vomnseces oe ceae lacie menin eee etme ements 
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DIsTRIBUTION OF FisH AND Eaas, SHown sy Locauiry AND SpEcrEs, FoR FiscaL 


Fingerlings, 
Disposition. Eggs. Fry. yearlings, 
and adults, 
West Virginia—Continued. 
Wiavsrburn, ‘Greenbrier River; Buffalo Porke: . 02 20.) cce ese nfeicce ccecesonoreneiccsauae 3,000 
Greenbrier River, East Fork............-. SE a ee) SURO O OH Od faecal 10,300 
Wisconsin: 
PN DUIOLN PHBE AI LULVORs cc s2 ct isicemeeteleeleciecsciscide soca cisc|->--teesrcies|neeeoeceneee 4,000 
SAIN Fa mut tr CROC ors coe tada loess omer decccgcens cece clescdsines 250 
ES RMOUA AO TBOR te Ree anclaesicis cinta Sa ise cient orate esis atin o nats 250 
SOAS UA EOR te eaten aie e aes camieclnce cnt nie eclveeu cates = 250 
MFHODIDUGROOES Se ee ooo = ona niooe ocak eat couks 250 
Pimms Greeks ae os se ate tomes Sco 250 
Johns Valley Creek... 750 
Kastes Creek. ........ 250 
fee Valley Creek! 5..o520sss-S cece See ee 250 
WeON ALG Vy CLOG: f8 keke 2 eee cose ae ae ea 250 
Little Waumandee Creek 1,000 
PUTCO SE 3 ae Bak Sra a ste Se ee ene a tees eee 1, 250 
rollers! Creeks. ics cin st se sk cet nce cites aden sume on 250 
INBininmOreek |S. 2.2 ost eet Sao a ads oan. ecae cee ted 250 
PIN a Crocker. J. thiciss acct cape Sa sae tee sew sea sooo sameme nee 250 
UICC TORR ra se sk Neer el sere Ne eae 250 
onan by Cronkee sees s ton eee te oma een eo eS eats 250 
VSIREVESETG I ST C1 C2771 Sopp Se ae la a a ar aa 250 
Vo VELL AC CHE) "ce a ea 9 Re a ee gE 250 
PALIN PRCNOR Ket ee Sone oo eee Sc ao Coo ac lac eters 250 
SUGIMATACKS Vie OVl CLORKA ai cnc eerie ciaiaisie seaieue Sale Solna oe Sane e eae eeee aoe 250 
PREG MOEDOK ioe Sac ita csc einstein a ce doe tbjaeacis ee sew mac salt we cee chee a Come ames oon 250 
Wirinisentireek = eo Ah ie sear ee weet 2 Socom alte enews feee nae Seam 250 
RWIS reek e ree c ns oh oe Cn 2 eaten PKS SVR Sets To Srard ocr Oe crate ei ee fee NS 250 
Paes Center| PANN Creeks: a5 fa Yee i NO ee eee awe ee eee SSS 250 
LS ETS (GGG) eee eae ne MEE COREE AE nae ty Mans eerie mar eee |e eieaiees 250 
North Dranch reek 252 wit tat ade sa te ea Leone Leon melee eee et os 500 
StockwmelliCroek: 2 452212) i Snare siacoto so wsreeiewls to Eee ae ee ee | Segoe Se 500 
RowCreek ee 82 6 os a aac js ted seated casas eactene secede coe emes se 250 
LONE Ti LEE Bee = ee AS ee ee ee Sa ee ety eal pee A ee ees 4,800 
PAITINOPS AME NICS CL OOK A Soh 88 oan wale walaletalotaeclenitcewettcl| Soe ae Some |e keen em 800 
WinipacaiRiver 2! Semler coset asc te codecs dec ssalcss|pectacee aes | ot ean seen 3, 600 
Wierpacainiver Nor thébranch so 22o2 5.ses<de co adcos| Uae ste eee Ble ae see ee 1,200 
AMM PO ACK EI MIAMUAKG esas soon ct cacennnl tg stewie ue cone tieee [Saket ces ena ene eee ae 1,200 
IBlacksGrpake ce seme es Set oat At nada et Oana ae aa MESSE EEE] eee ee 1,700 
Browns ake 3286-6258 SO i socciscaeisa osc cd see sees t scenes ade d|Geee ete 1,200 
HamCinire River ast branche. to soccs at or s- Seis oon ee oe eh oe = 750 
Mam Clairowsiver,, South) Branch ss. sos. sese ss soe es -|taceeweee sce | oe eee 600 
aiGlairs River AWest DrAnCMs x \cton ceca. cee sone SO eCIE oe oe eee Pew eceaeee 750 
iiverproen Oreek, West iBranch 0 tlc. Stoel owt fea |e och otee een teee cc acne 1,200 
PEPNTIBEVAAKOSE >: See Seatntoe aciteile cles eead Ao owee aac | mere tele eee eee 1,200 
Lena Gite cl fk Sepa pl eg a re Se RC ee IRN [AOI ry i alba 1,200 
EATER NY ci eth eRe eek Sale eka fe a ae EP meee ee eR | DM eer | Se oe ae 750 
Rectum tine Credic. +5528 San oe te ae ste sels a aoe Sas eee oe eee 600 
PNM EOOK ee nes Shoe eons tesa eS Oc sO stat oa [sc atind ore cae eee See 1,800 
FREOMPSON) WAKGSS oe Nee ei. See aca ae nae ato foe ae cee eee alee 1,200 
ATCAMin Americans Vy alley Creeks 20). con. odicen secon es uo saect tease se eoe sel 2,400 
Wagle Valley.Creek, West Branch )-..2.0. 32-220. 22252) .24552 202266 2,400 
Glencoe Creek, North Branch. ...................-.-- 2,400 
= Glencoe.Creek, West Branch os 2,400 
Movers Valley Greco << sted Snood as oeet sn ese eee eee oe eee eee 2,400 
Newcomb walloy Creeks sa sass oo ws ee seen scene See esas eee oR 2,400 
EPP TSA TETRIS ee hat Op | aa a Ad Se a ee elo paket gh ew 500 
Pere ATP OSTPUE ITM ke, PREV GE ne Sette ce 2 cree ccs iene aca ee ae Soe oe ee eee aS 4,000 
ARPISD NIV GES Saiot etch sates cos eeatisd cae Coote law sede s Sal Lee cea cane eee ee 4,000 
PS HEIP ORE AIMS WV AULD W OTOP KOS oe om cae) Caleta a olulaiccceata ee wal oe nate Ste ad eee eee es 500 
BTIMersOn Oregke. ais ~ = Vek oes Uae Been ee eae Sees |B ote | ee eee eee 250 
bj Foil Gras ee a ee ae lt tte Ree ee Pee men a em Obes Taal" ee es 500 
PSUICTIS CTBQUR 22s aia ctase s Sica'clsinls a lata ois ee echos Cee ote Ce ae | eee eaiae ord | oes aoe 500 
CooniVallaviCreek:- 23 252 2 25s eee he cee | eens eee eee en ne 500 
EOL OGK So ee ek SSS eet ciel Siete te coe oe eee tee. weal ee ek eee 500 
NMOUS/COLOGK a ska sis sm ces Se we oo ce Oe cea tae mae cae eae easter cleo me ee 250 
ray err peks 2) Se eens Ed 5 1s pete meena ee elope OOP So eee Re Y. 250 
WRATIDTEON OOS J Sit SC a eo Sieve waa a Cae ee | ee Ae al eae 250 
LUAU STEEN 2120) oS cae ne Lr OR cee ER pO | 2 2 eR | Oa 250 
PMI aL eee So oe oe Seabees sane tanlee aren Leek set ee costs 500 
MAU TEU ian Tle Se ee ie hs Se en Ree ean eee | fae en eee 250 
artC Vell MivelanenGreeke 2 o.oo. arse IN 5 Sa Safest cones 2 Bees rete. ode 250 
PEN eA IB TEER ae en Ss ces re ae ne ee ae he we ie ned See aes [Does a tlees ah 3,000 
PAUP OP ALMTLS = con Senn So ae sea concer sane Meee an 2 SNS 2 bate 250 
SEIS Ch: 2 eee Sa ee Ren Ces See eee eee! Mea Dee 7 a |e ares ae 250 
JAS raze! ae 21 Ap eee eae een Coat ae ae peer nee F| Teele eee ota aie oe Babs 3,000 
SU eaa ine beetle ae oo a tet A Non oe Ind Re Ra ad Slee n baa e ene | ce Seteeek Ss 3, 250 
IUMOC ROG Het Sos sase rs sn eens SAG Hee. oc bale ao Boho oe 1,000 
LEDC LEE Ore a EP oe enone ne eee Te Pe oe NS ie em ce Bes Pe oe 1,850 
7 SRS Ver, Cais conte unre stscaelteite denotes araccee ieee eek asco Use ee Le 1,600 
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DisTRIBUTION oF Fish AND Eacs, SHown By LocaLity AND SPECIES, FOR FIscaL 
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Fingerlings, 
Disposition. Eggs. Fry. yearlings, 
and adults. 
Wisconsin—Continued. - 

Blain, Wye Creek masses ioe sc eresepa em eee eee eee ateta clare nists oleate | erasteretelal= teehee a tele eee ene 1,600 
Frenehi@reek 5. hnc. to ocins casas sora nea acca ee occas kee Seer oe eee ees 1,600 
Jodalen! Creek: sc se 2625 see ine ee se sisaiee seis se a eeicls 2 cca | eee ease aac re ee 1,600 
JohnsoniConleeiCreeks:. ooo ae tase wae cee eho ace nein Sel ees ees Shel nora ea 200 
Lake CouleeiCresk ss. - 2 mech sina acouccee tee ee ace cael Ste ae ee Oar eee 250 
Garolds' Creeks. ee as- 2 2-8 ee wiles Paes habe hee coe e ame ce eke eae 250 
Nordhaus Creek: © 322 Jace + 6 een coe se ee ee ha ee octet nee tate ale aie ae 1,600 
Ore Coulee Creek 200 
Paterson Pond. ..-. 250 
Pin Creeks) Boece AIS ee eae eee ee ees Beene 1,600 
Qualley Creek........- Ve ee Eh AN cng e focn cme eae or tae nee 200 
Quammen Creek 200 
Reynolds Creel: coe cc ches som moe aes tee cies Seis Meera etree eel ae [este 250 
Skuttey Creekeye cone cen eas cee eats ae anaes oes eae eee eco ee ee 1,600 
DBirum Creek. os ogee doe ss eee ase De cee Dare eo era ee erate eee WW PSE Se Sse 1,600 
Taradalson Creeks =.s ss eee see eas he cee ee eee Sees eee Ce era | Ee HS eee ee 250 
Teppe Creeks fo oo. 2<-525-2-- BEET a ann Ree ERE a INE SARS SENSE el ese PZ noc <7 1,600 
Tippen' Coulee’ Creeks) 222 sn ree sets erent eee ene Sete el ee 250 
DP ramipi Creeks fo. as ste mesial ate pean Hepa see ans Pababeeearet! SAcohee crc: 1,850 
WMwesmel Creek ste 2-2 ee sees sence saa aaa Soha cncaa see er eerer ae 400 
AVasSexC OU ee Cree kes eins es ey cere ees acs oi Nea acs co eet ere | ae Soo aes 1,850 
[Wiashine tom: Creeks vec. ce sas sce ote nae cae ee eae See eee eee be of sie os 2a 200 
Welsh) Coulee: Creck <2 5 neces sean eee eee. Rie (eae see (bse eee ei a 250 

Blue Mounds!) Brunners! Creeks. o-oo cco cote ensiee ese | eee ===} | eee 3,000 

DimiplesiCreeke cose ass. ose ee cee aieris Sere ae ee ce ree oe | eee 2,000 

Wramoi Creeks eee. cate eat ee eres [en ene Senn ee an ate 2,000 

Handels Creek....-..-..-. Ut tais a racusitee Ce atahe we branes |inieiete erate ee et oe eee 2,000 

Moyers Creeks oo) 206. aoee). oe Soars tm stead oes saris tee ce eat ear 500 

Ra LONSH Oj 12) co ee Se MOE ae Ree ar enero ERanen sae melese mete es 3,750 

SitteyeriCreeke sso. os sins claw ale berate ate Chote loerercis | Cropel rains ana a eaee 750 

Camp Dorglaspiithlersemonweir Rivielacns aor eer se en-ee see eet eee eee pment is == 1,000 
Cashion bohentianiValey Creeks Sao oseecc nce soca c eich |e aie fleece eee ene 2,250 
Ted Qu ae ISy oy ark oe) Sh ne Sp cine eek ee oa g2| (BSCR oaoae Soe | Schasearie ree 250 

IB TSH Cree kre yee fee ete a teeern sae miele iN a eta = epee aN att) ea ene | ata: actmeeee 2,250 

Brush Creek? South: Branch!s22 5 2c .s-\oe 3 eee oer le ee oer eel a ee 500 
Colesi:Valley' Creek ..22 dock 5550s. Sie tame rae side baa Aen | bosece Sacto] (See eee 2,250 

Coomi Creek oon scl Pi cio sce dw iape ein. 8 ne disleee ots Sane ee Oe Bee | ems ate see eee eee 250 
Grononns: Valley: Creek. once el ccnce ons ae wine ocean | Semon eee lis eee eee 2,000 
WalliGreclke es) =e cpeee ce sich oe eens ae aie ace isos | ee Heron a = pote raya 2,000 

iHoiser! Valley: Creeks 2250 seein cece sin Jae ae ne heer Se soe ee Oa Re = eee 250 

Jersey: Valley Creek: 52.2 ecco ok ets one eee sees Ree enor ae ee Se ee 2,250 

Meisner, Valleys Creekss 6 Sansh ot oot cinsc ees sees a= Cee leee etre epee ee 2,250 

INeiser Valle yi@recks = 2. cba. socc snes cae ec ceoe icons aaleee Soaseesee | aoe eee 2,000 

iPleasantay alleys Creckio na .2508 cn ccrnc nce een ate se oral eee woe ete \ oo peers 2,000 
RUsselliCreekc. Sc cache ce seco cessor See aes Bi Bel ge ee a eee Mn IE ome Ne er haem 2,500 

LO ULO TOE OG Kei cyte wie ere emia ee ict re ks eer ea face oe i coer eTeeee ere | segs Pecseeae 250 

PAV OM OLeG eos See ate caer ae eein ie ote oie eee eRe oe eee ere ee peas Bape 250 

imiber' Coulee. Creek... soe. ajasscm- cacti nea ane Z.o nell eet cae egal | 3a) makita 2,000 
Witchman Brook.....-- Mea dosates oe ee eee [tenet Bey il Wek ips, — ble 2,250 
Chippewa, Bir Dry. wood Creek, tributaries 25.2. = oS... 90-5 oss sa nase oa] eeaaoeeeeee 500 
Bob Creek \Dranches) Offs cs.-c cies = a ralsteerctsla cre so stea site seater oe aoe 750 

Duncan Creek, tributaries. ...............----- Jere aims | sie b ece ee ae eee 750 

Mk Creek tri DU tariess sc sccik become Acca see eee (oem eae ee ee coe eee 750 

Little Drywood Creek, tributaries. .................-|--- w:2t emcees | eee ee 500 

Mid brookCreek woranches Olle oecec saeco see |e a ee A 750 
Stilsoni@reek 22 eases eaceee see caceces Shaya eicte tend sist o Sie (> eiareue ate coe ec | Saree eee 250 

Clean ake Hay, River Northubonke.o..-o--p seen coe cee secre see see ioe | nceeer aaceete 3, 200 
Colfaxs Bronken Creeks sssoccms dices = css coe c cide csmlon cee ste ae ene et ean Eee eee 2,400 
Mighteen Mile Creekes as... 4 bas sare ccc sae cra eis = ore recs | eee ce et | eee ee 2,400 
Highteen Mile'Creek; North Rork 5 2c. 6--2- 22 -c2- o sees onsen noe cn een eee 3,200 
Eighteen Mile Creek, South Fork....................-. Le ci amelie acters 2,400 

ET AUT EIO CrOGkie sce sean cece oh ca ceee coercion He eee 3,200 

Troiiti Creeks. Saisie suisc tio dans cide oe cece eee eee 3,200 
Coloma Wiedde Creeks. sca os wins ons oe hance ee eee ee 5,000 
Cross Plains, Black Earth Creek................/...- 2,000 
Black Earth Creek, branch 2,000 
Cumberland weave vel sce ocnae aceieeictsiemicnieige as cinnie eiacists 3,200 
MTT AIS ORGO tance alors tia aos esis cena ace eee 3,200 

Band Crock: 222. ccs ceca cu cae ctr a bosses ce cee 3,200 

Dodgeville» Anderson Croek.-- 2% oie cco cee Sess endcce acacia 500 
SON z Ree a tora ms ic tarsseis ig iae 5 6 tare cis.ctte, s amie siemiorate 3, 250 

BO WOAMANS I CKOOK ors 6 - tiers a cine o dne acids nc che meeels 3,000 

DD AACS RE DAIC ae otieetain nis cteicisicicjas « scts sistoe nine aicieieraiaicts 250 

MGM NO SHE ONO nei eieioet cles cat nek actos mate nee 250 

LON EIR Sg: 01 (a Ape gooe a SUR C eae OEO ORO Sones aes 1,000 

MUIMACO ISD Creek eae celia se aictoiv ns. neieuaivcieeieeiesietd 250 

Garrison (Gravel Cregke oo )occrn ns cece sce a aimeln eae ose neil ne amie crete le teietiaee teeters 250 
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YEAR 1912—Continued. 


BROOK TROUT—Continued 


Disposition. 


Wisconsin—Continued. 


Dodgeville, Fendrickson Creek......-.....---------.-.2---e--e- (Bece ener ee 


Jones Branch 
Lime Kiln Brook 
McCluskey Branch 


AS ee ee 


Martins Branch 
Meiss Branch 
Mylroies Branch 
Pengilly Run 
Wedlakes Creek 
Williams Creek 
Durand, Alkire Creek 


PERI CEDOR etki eects ee ate tenets Se Rea ne 
Bip Arkansas w Creda. <c-. 2. emcee e= anece senses be 
Bio Coulee Greak.c..-< sseccs een ee eee oe eee 
Big Plum Creek 
Brrnar Creeks. o-oo ess seach sa eas ss ece eeu se ee 
att (Cragics Bone peetitoe coe Saeco sae ee ee eee aae 
Fox Creek 


ircg Grnebseean eee Lech c cM on sae sac ese hue ewe ees 

Little Arkansaw Creek 

Little Bear Creek 

Little Missouri River 

Little Plum Creek 

Newton Brook 
Porcupine Creek 

Spring Creek 

Stanton Creek 

BEV OV OOK ince oo ae tece cece aeons os seme esas ee ose aes 

Wilson Creek 

Eagle River, Wisconsin River, tributary of ...................-- 
Eau Claire, Ash Creek 
Eleva, Adams Creek 
ET OR hrs ae Seen ee ton cic te sos v ccisientacinsuedeadansl 

Trout Creek 
Elmwood, Big Missouri Creek 
Eau Galle River 


Fry. 


Gilbert Creek 
Kady Creek 


Knights Creek 
Little Missouri Creek 
NSOMBO UY CROOK Ne etn te oh aaaretigcoe ss ncet nes vas eel 
Mosourie Creek 
Plum Creek.. 


Big Coulee Creek 
IPC IRI Ot oe ROW oo ares Set watias cies ak ote bone see ken 
Brush Creek 
Cave Creek 


ee ee ee ee 


Gilbert Springs Run 
Gillman Creek 
RACING Aen e Soe Oe ee aoe Soca coe ee ccwne 
JEP) eT CS Oe et aS Se eer = BARE ee Mann 
Little Coulee Creek 


Lost Creek 


ee ee aes | 


Srritipt Ss rOOKiag we ds yee ena Acee cues nae eee ee 
SETIMIDEUNGNCSOOE o 6 < oe oes en soon Jen cee naae cen eee 
Fennimore, Grant Creek, Wilkes Branch 
Green Creek 


AISOUS CLOOe. 5. na ncanine ener e cee ooeeee 

Fountain City, Bohris Valley Creek ..................22esseeee- 
Map IBIV NOY CLOAK «- fo. cceda nthe sek wren ee snes 

Eagle Valley Creek, East Branch 

Waumandeoe Creek 

Foxboro, Big Balsam Creek 


LUSTSE LEA i Gg E 21 en Al ae Ro | | 
State Line Creek....... PEPE OPI EO OER 
Cites Vishee ts ORT NC TEC eee S28 ee a oe NSS Te SN Soe fe oe = eee 


DEEP CQEs Pa a gap et Sa Ep ic 8 Te a ok ee ele oe | Ro aes ell (eee 
Beaver Creek, North Branch 
Beaver Creek, South Branch 


4789°—14—--10 


Fingerlings, 
yearlings, 
and adults. 


250 


<~ ew 


(cell cell eel eel ell eee cel cee el el ee SS ll 


——— oe et a 


SSESESSSSSSSSSSSLSSLSSS LESS SSE LSSSSSSSSSSSSRSUE 


Nee SRNR NN Ne 
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BROOK TROUT—Continued. 
Fingerlings, 
Disposition. Eggs. Fry. yearlings, 
and adults. 
Wisconsin—Continued. 
GalesvilloDucki@reekesky cen eee con eee oes ee ee aes 250 
Mitchie Creeks cc sois see eee ea were e Cee ee 1,600 
AUTON CHUCK ee Nae Se ta py er ake) al cae ts met pee ee 2,650 
GrantsiCreeks pes cee ian aero nic sete Serle eee oars 1,850 
Haliwaiys@ reckon cnsoecicne ooo ace peace eee 2,400 
Hardies Creeks sa 4. sete se ete eee eacemee 1,850 
~ Holcomb Coulee Creek... ... Sn ne Oe ace ees 1,600 
GewisnValley: Creeksses- sanca 2” asc e eeaaae eee 2,400 
INortheBeaver Creeks yar Se oce ete toe eons 2,400 
ine Greek. Sere can cise ee sat ne Se Cee eee 2,400 
South#Bea vier Creekens 4p) coos ate eee oe eee 2,400 
Tamarack Creeks seas es oe ee ee ae eee ae 2,600 
Gays/Mills: Talman Creek. 35025... occ e2 ee oe eee ence kee 1,000 
Gleason PrairievRiver®: 5icace5 ines cee cence One ioarse 1,575 
Glenwood City, Beresford Creek. 2... 250.2226 5-2 eco ssc 250 
Bidridge! Creeks: so. 33 oe 2 ae ae ces gee Sere ere 250 
Ryans) Creeke sd2 0s. oe ete cece ch ee eee 250 
Hackloy;| Cedar Creek jacicceos enews se oes ee een eee eee 750 
HackloyaCregks oacah <2 ye ose Solos ee ie ae Pee 250 
PINWIT © TCG KS oes Saye ac is ca se Peete ne eee Te CE Ee 500 
Harrison, parairievivers OranchOfs yas. 2 asesees cee eee oe eee 3,000 
Hatley veloverhiversnecs a0 asc beka acne aecieticstie coee beaeesn 1,500 
Hawkins eD eer reckse sw. oars eaeeiac wae sects enaeen einee ee 300 
Grass(Creeky 6 Paes rk eee ese on oe mee cee eee 300 
GHleUIMp erivieniana on a sem eee ne areca citae eee 300 
IMaiMiOT eek wae tsetse easels ee ete tat reo 300 
Skinner Creek, North Fork 300 
Skinner Creek, South Fork 900 
BtOny Brookes. cae eee eee ome see wee oes eee 300 
Hayward; Bean Brookes sac isajnccias sce sete selec ae ee eee eee 2,400 
IBT ORB ROOK ae Siete alates crea CE ke Se aoe 2,400 
MeD ermotisB rook steese ce. oes ae ee nee eee 1,600 
MosquitorBrooksye se nacke se aoe ees cock seine eee eRe 2,400 
INAMAkasOnuRi Vien ccc ae cele eas wee oe ee eee 4,000 
SDIrnNeeB TOO oo ese tec cee hoe ets werent ee eee 2,400 
PIXTON; “A NO) Creek mraccc ccc tees oe awe nian oh ta eines eee RO tee ees tee eee 725 
Bailey Creeks sees cece sence cee eee aS Onin Se ESE com ebeenee nee ae ene 1,000 
Beaver Creek: 3225 Sees esas ss ceo See ee ee ee eee eens seca ae ae 1,825 
@ursam Crocker are eae oe ce oe ee trcre oe ae feet eee | eee 1,600 
ington’ Creeks: is. ees eee er eae a eat oa | ree ee a 1,600 
Galsfier Croekosace ue ect ante 6 et Reece mane 1, 825 
TOMES Creekee oie ee See meee er ence Oat eae 1,825 
PATEL Creclcte Pees eS ee ee ere eae 500 
SIT SiC TERK eae cas Hee ag oe eta ree ae 1,825 
Kretcher Creek. . 500 
Larson Creek.... . 1,825 
HO Wel Or eckte se Meee sinc Crs ye ee EE RENE eo e eaee 1, 825 
Mortiboy/Crecksm si ia5 cr at macie to otra mene epen ee 1, 600 
Nettletoni Creeks yrs teens eee cetera ot mene ener 500 
INOrinKBranG his. 2. secs eee ee eee cere nen cross 1,600 
O’Halleran Creek 500 
OISOM Creeks ee ae ee ce Sere aie eins Eee 1,000 
IPIPEOIMICTEGK a ate arte oe ie cen SED oe eae 2,400 
Pin Crock ss aiive aoe nice ac eee wee oe ae a ueeree 1,225 
Sechler'Creele ste scise sce y sss lam sos ciewine oe ene ae 500 
Shanwoodi Creek: Pssst ee eee eae ols Se a eae aera eacaee Miners ae ae 1,600 
Sly! Greekic Hose a aes oe ere ee See ae er re Ee rel Ee | ee 1,825 
OUCH NB Team CWe ois Ree ee a ye Re Ne eee ee | ee eee ee 1,600 
Stoddard Creelkk c52 = ef seo ie See sere See | eon ees eae ee 1,000 
Wank Creek ees ec sei see gle ac ewe eae Settee EE eee |e eee nl oa 1, 825 
Pinriber’ Creeks nc eases wa eee ae eee eee 1,825 
Trempesuleau River, NorthuBranch <2) esa eee Gee ae eee ee eae eee 450 
independence; Bennet Valley Creeks.) 0055.0. oo oe ee | ee eee [eee 1,000 
Borst: Valley Creek. ’. 522%. 22 bene ese ee Oe eee ee eee ae eae See 750 
Bruce Valley Creek’. 5). es. ureee oes oe es lene eo nese eee 750 
BUTtS| Creek Foe osteo sce she Bee OO Oe ene eee ote | pene ere 750 
Chimney: Rock Creeks cose ee a ce ee | ee coe eer or aseevale = eae 750 
Cookesi@reekes <2) 7046) Sean ee ee eee eeytes ee ee ream 750 
DubilsiCreek:. 3650 | ne mene bee oe ok aa 750 
01 Fe 1272) a a ee SOT SR ue ING | 2 oe ee I Ieee oe 500 
lk Creelc, tributary Of ss ios.. soc eee oes | Meee een eon aaa 250 
NPIS Creek a's oe cisco ae ee arte ee he ine eee 750 
(Man S)| Creoles. 52/2. Sank toes ocd oe pe aoe el eee eee | es a cree 750 
Minmibes Creeks so asco ein a aie eee ee ee eae ert ere 500 
Georrelyeas Creek Ja6 3 Sustsa us coo siete nets gece eon nee bee aoe 750 
Gunderson Creek.) .. 0 Cee en oer ee ne eee eee eee eeeeees - 
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Disposition. 


Wisconsin—Continued. 


Independence, Hawkinsons Creek 
Husselgards Creek 
Ignatz ga Creek 
WTI OSS TOGR I. BAL Nass oocen aa ntad Sons oenea eee 
Nelsons Creek 
North Branch 
Olsons Creek 
Plum Creek 
Poppies Creek 
Roskos Creek 
Russel Valley Creek 
Rust Creek 


BeenrStaGiCreelkee. sss achie non nwes eaten seeeee ae 

Slantons Creek 

Soliests@megie an Ss casos os sae cs aos eae 

Travers Valley Creek 

Uetz Creek 

Ulbergs Creek 

Wernnisi@reekees. 22 .3cosdccct eee BL IA toi Perea 

WURUTES MOTORS Foc ics. toa ta tne eto eae e te een 

Zimmers Creek 

Iron River, Flagg River 
POTIGE RLY Cleese = oie oe nace cree oanto nals Sole ee ee 

Spider Lake 

etna pasar: CROOK etm ain iafals creo inca ci wraale cio Setarore wie Suomen as 
Forbes Brook 

ACI INNG WCTOGK ott 22 5. 2.0 Seeio to tac on pac goo oeaetos 

LRT TTS BND) [cs Pa Dae SRO ee ee 
Tamarack Creek 


Se ee a 


HiewissVelleyiCreek =. 5.5 oo ee Sau gant ace ee a 
Morman Coulee Creek 


CURVES Gy ODE RIE 2 Ee BRON ay OR St ee aed Rieti io 
Deer Tail Creek 
Hemlock Creek... -.... 
Little Weigore Creek 


MinGnrrnniete ett ee es ee ee kel 


Weigore Creek 

PRNCAS LOL AwSLIN, Bano lce sole Sonn Sos anc onan itsacercs ig ae 
Borah Branch 

Club Branch 

CA WRESTATICH teas se aatist oe eS hon eke ne au iaccoaeee 

Day Branch 
McPherson Branch 


Polloe Branch 
Rains Branch 
pane Creek 
Wagner Branch 
Walker Branch 


pring Creek 

est Twin River 

Mauston, One Mile Creek 
Medford, Brush Creek 
Mellen, Bad River 
LL FTPLE Sa eS CE ee ne Ae eS Ds De aro ap 
Merrill, Barnes Creek 
Black Elder Creek 

Copper River 

PRS UI NER Be eo onic or Ss octane ae 

Hay Meadow Creek 

Little Hay Meadow Creek 

New Wood Creek 

Pine Creek 

Pine Creek, North Branch 

Ripley Creek 


Eggs. 


PLUSH GN Cad, CROCK Ceo eee se nis cma cle nate mtoe mn Acen ome wel a meta ots ene See eenes 
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Wisconsin—Continued. 


Disposition. Eggs. 


Fry. 


Merrill) Smiphi@ree kee esse cnsenesebeee ene ae  ee wkdaia eee ea | ee ee 
STOW Creoles oars sata aciwte beter oticalache aaa re tisieen 2 ae seems cee eee Peete cee 

Spring Greeks cs 2252 jester see scicerim tatice oo one sales [Neeee ees ae eee Se 
Merrillan; Arnold’ Creekin 5 ee gece 6 een ce ean oem one aeons lara Reo Ree eee 
Cisna Creeks Sbuthi Branches: 2622402372 sesec cess ccace ee eae oe eae eee 

Flay dem Creek aso eee sim cone een alee ee na seeiga| ose eee | ae eee 
Stockwell Creek reo. 5 o0 ss cae - ahs been cscs eee cles ee eee | See ene 

Van Herset' Creek of oicias cence Basco laereie en croeh clare Snare Bole oes ected ne |e esieteteere tee 

Visnoe Creek-.')- 222s cee ase oh oe cee Seo eee eelenes BSR eae (ne a ebae 

Midway, Halfway Creek. 7355 -3hct fo ens000 «cd cet esne awe keeel nes o.acscnee ee | Nee neeeeee 


Jostadk Coulee Creeks. .5 see eens ec cae ee eee Eee: Eee ere 

Fohnson Comlee Creek: 38 ace e see oe ce ce eee ene te eee eee 

Mong Coulee Creek. 32! 2c cfs oy.5 cei ecesecee seas emaen| Seek sees 

Spring Coulee Creek...... Aa a iste ase Sits Chess ns ae eae |S oe oe 

Mondovi Cranberry, Creek: 2 {ees ee ee: Seen ate sets coed lene emeee ee 

DIWEC HO CTOGlG yas Sys ce on eae ene oe cee a eins cee Ec ee eee 

Mord @reeles sete aatiae seco cet isa aeietein Ss6e 

Watirbelti@reckitaiccasccaaccteccs coher eee ene bericat eer taeee eae 

WilsSomiCreeke exes ec care Be wetereisic worse sie eeies ie cinee es cers | aaiteec eee 

Mount Horeby blue Mounds Creeke- seen ote seep ee ase e ees | poe eee 

BITE WOU GS © ree ke Ter TiC hie ye ee eee ees | eee 

Blue Mounds Creek, Mount Horeb Branch.......|...-..-....- 

BOeCKSiIGTOGIE: S56 pare cee oases soso neon 2 eens poems 

TundtBottom Creeks -cscestece ec eres coca since ek oases 

MountiViernon Creek ie. fs5 fence eee ser cecec |e ete aeaer 

INIOONS|CTE@ kee re ee os oe cee asce mee seee sete leases sere 

Nashville Wostsluakene roatence= scree nee matics click ack ene eater eres 

ING wishbone White Oreeki ce sense: mom ane. seem eie ete ier whoa eee ese cnaiaite see 

Newry, Coon Creek! ess. -5- = 2 -ee- = Wales sdawnisnte sins aap eee ea|ae asap ene 

Goon Creeks branche--e <== see oss aceeeiser eae eeeer eel leeieseescees 

KickanoolRiver ast bTanCh tees ces se ee ce eee ces |= see ee eee 

Norwalk, Devils Hollow Creek 

MOorTSse\Greeke 0k oes ne ee ee Cer ee cin ee eine sien eeneeioocteeiae 
Rockemanenun sec. seer enaceee neces ee 

Oconto Falls, Spring Farm Pond 

Ontario Brushi@redke == cek ea eis eee eee cee ee ee eer pe aaeeace ame 

@oolki@reelkeese thse sc seen eeeeeeeeens Vetz ce € La astee een toe ye Oe 

Pepin 7B OPIS OLee Kee ee ee ee ee eee eee tne eee ie | aera 

OW ON esl Sue Shee Snes OP arene ote cs ae aoe Seagal POO Sree eet: 

Tittleelam Creek: oes. elon cece scenes acces aceasta nue ees 

ostiCreeki cae easscce sce Pen oN acta a eee oa inelals Seria ieee | the oor Cee 

Porcupine Greckee ess. eee eiecee eee cee eee ee eee Hee eee 

ROATIINTS HRA Cee eae lenica cree nies msec ese eie eeeeclciiarnian aa raereeeete 

RoarineaR le. sem scnee cca eee eect e seer erer See | pein ees 

Readstown Anidersous Cree Kase sees eresse reece ec cee reser | eee sae 

Bishop lS Talc iss = eames sia lame series caeats a sll oes ae. yamiee 


Black Bottom Creeks s <.<eosls set stem ois Samo ere aaa as eee eter = 
BTS UM ere Sea ssc seecapoci ees aorta aes Sire esa epee aaa renee | ae 
Glancy, Creeli= - 2. e-e- 2 == g Sretepe) aun aeteiare bss dlais/ oa ete all aay elesy alee 5 4 OE eee ee 
DayiCrec ke Miasts Drenc lM cer tre cnc eeerac mea me bn eer Scag [Bow teeee sere 


OWE? DYAN Cheer cere pees cccerccee es cea er 
DrakebrauCheaenace etek eee ene eee eee ee 
Duddle Creek. oie e ce. cena ot eee eee ee eres 
TR @nOO ea aetas cei aee eee oe ee ae eee neem cae 
Elk Creek Branch 
Mrs Bran Chi soos sas ce cere ee cae cae core eee | oat eee 
Miannarani@neekasoesmce esc ae ee scenic es ack ell teoesneenene 
Klannagan Rum: Hast branch ses.) 2 oe see. eee oan ees 
MOLiNeyMRUDS ogee str ce ene cee Dae oe soe eer Le | Roera= Sees 


1S WN KI 25a) ac) ee ee SPE PRS e, Ar nell ee aim ra Gon Oc 
Harrison Creek, Johnson BrANGHe soe ee | een ees | wails ieee ait 
TACOWSON) DTA CH eee eet see ete ee ge ee ee | ee ees 
MOM MSOMES |S PUP TUT ere orem oe alan a eee te le erate ate aa | eel 
MeKinney: Creekiss 2.0.2 2... orcas eae soccer settee ae ae aes eseeee lente aivaleeaniee 
McSherry Creek.......-. Be rer oes ao care| Peden Coe io oe Quer et 


Modthum' Creeks 228s ons aes ye rae ees 
Reeds! Creek eres aise cc en te Uses sat emesis agains 
RorersiCreekes ep oc ccc ele ca seas er repr SOE SS 518 
SGimpBranchsean. scaccottces ones pee n ee Ree erase 
Simmpsonvanan hice c= eesee acl eae ee eee eae 
MiversoniGTeek sn ccesosne ssc oe sos One cna eee ee eeaaee 
EETOUE OTCOKe eee sik aa So mb aie singin tee a eninae ree 
Trouti@reek) Wards branch... ...c-ccce<ss5 BA 
VETO SHERI ee sean nies cralen SKS Metre Sle Sacer 


‘Woodruff Spring Branch................-...:.----.|- te ae | A ee 
Valentin 5 ae O66 ieee aeectener enone SPY Cee ae AA mace 
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Fingerlings 
yearlin ase 
and adults. 
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Fingerlings, 
Disposition. Eggs. Fry. yearlings, 

and adults. 

ee coon. ee 1.500 
EERIE TR EGO PARE BOO Kiar e mie dint cia ac anne ucienimicisnteenuennvbircievestreucateeledeccanswcn? ’ 

DU REGTOOK Sh oad -xn am cnniandcme sinew waliws cisae wena enl ase anaracecelenaeeeneeee 1,500 

RII COC acetates a nickcninn eta saesee binds esmeee occ | ces cctawe a:| cea anee eee 1,500 

Richland Center, Melanthan Creek.....................--- nce mpl as Wee etwse as | Tea et ee eee 1,500 

River Falls, Kinnickinnick Creek... ..........0.cccecseceses Seoul een onacek Mla ce aoe eee 4,000 

Bannickinnici Creek, South Work. «ooo: oe ace encec| ness eursses|oeeeoenceees 2,400 

Rin Fs te SOO DIOS CLOG ao o/ruccialnn nisciee ainwinenicice ewe wiciite um os| saneeue seat asone nets 1,000 

Otter Creek.......... BSR ERE oe Foro ee doors Janeee Mone Cee Cran GeGree Scns: 1,500 

BEGUM EBEIOOT GT OG Kae ccs cietcn es a) Seidel a aiaik cians cialeiaiu fas biwieeimeit alot url atarcares eran tere nee ae 1,200 

Plum Creek: ..- =... Cees ona Sees eee see ee some he Berton LSaoerosdcc: 2,400 

Sheboygan Falls, Milwaukee River, North Branch.............|-...--.....-|-.---eeeeeee 1,000 

IMUMet RA Ver is Jct cme teen acecmerse oa esomem sel eee ae ase eae eee 2,100 

Onion Rivera ss os ses scacenee ee toes ene nm ean es eaeeaaaeee ee eee eee 3,000 

RING Creek: jas enk cccadnccnsnccwewwckececcies access sateen [Seeeasmenee 800 

pAb ASH RH © paeees seaeeee keane deste ae mame aera cee ee ae onan See errno 2,000 

Balloy Cree@ko ean cece <o nme nciemencui Soe sD Sod seg sa4 P Seepee ener | Recpoaescoer 2,000 

BGaV.GE CLOG Kies seein deiectelacine alee wieilefniniele reins oivinimivinle imine] elves aoe mine ee nate oe 2,000 

Big Creek Jae a5. = dewa- o we wenn clown nwnnisnnin wena a cinnamon sien|acle Sonld sc cec| sos con acee ce 1,000 

CENA APU One 5 Se SS SASS SSeS SS Se ene ong bee eens recs Sasc—soeann: 2,000 

CES WAG Ons Se 8 568 Sone Sod aceon SGA See denen bARPerEaseoc tecsoasecaes 2,000 

An MIers VENOM GLOOK circ cle wiecleune mise clasiesisie'</cninteiciajsien|awe.re te sewios sneer ene cee 2,000 

BE OLOu neers eet ores cis cou euemceseecececmo sce Ceo] ossdnooacee | Moeuee see eae 2,000 

BIDHS WAMOVACTORK eas oon Seeneccuscentestecs we ociooce |e pa saceedanes|p mean os eons 2,000 

LET AL MSHU Gre Chics) 68 Ss OR Oe ease sec a ericne ade eee e 44 Peaee seRoced beaeanee ace: 2,000 

PNGB LS MO TOG Koes ps eo arm mim nae le mimielsials = ciwiniets in.Sin sini wreisioein=| a aainiaive eas] Seca ee 2,000 

BEALE S OLOG Kee rele tania joie © wc sien bwin Dam mueiis eeie eee ee cielo aaeiee ate 400 

SEG ICS Se oe ena apoodeoe 2,000 

Shattuck Creek..........-- 2,000 

Sias Creek... -.... : 2,000 

Soper Creek... 2,000 

Squaw Creek... 2,000 

Stillwell Creek............. 2,000 

Swamp Creek. ......-...-..... 2,000 

PREC TOR Kd. coin a arcta)ieinra Srala’ein,s sla Solweteieia'cla slat iae's a ctsvasiome lowe anon toe eee 2,000 

PIN Tb GOT RO KS > ots aera <atialeine sleineies BOSCO COS Eo See daood Meagan oeadts Rot sasemsoee 2,000 

WeSC regkeaeaeae-eeaaeeeneceee seme anin(e'sisianio stew aeeet anton odes esos lame atone ee 2,000 

Suite Brooks Godoy, BIOOl: coo) 22 ccwssac2 eeenco shane ses satel Aewaeue anes [Coens 4,600 

SVD ETTIS Cre oa Se VGN Gael REO Born 8 aeRO Sanna eco Sneseeeeng pa coneosecoa becbobe sects 1,500 

Spore alloy wali Ss SpMne VOM so conv asd ncsisssle cece wee chinese seee neces | beaome en eane 250 

REIL PR ALOU CLOG. ac adiecireis ac Re Sakic cre keen Pee | ae Ne ate ee| Maes bee 250 

MOA ys CERO EIA coors. d ees ca ueeaw Shine nae eels [are ae ee een eee 250 

WENO OLOOK S22) 35426 valde corn e'cu swe daas cats oa |ceae te en eel epee 250 

MAPS SREB PE PRUN GS <is<iece cabs sa kone ce Sabsnicee soc cee tae Soe ee eee eae 250 

WAU GABOR V ON spyerssonnreacisanece gabe cutee ceen Tes eea een ne eee emeene ee 1,000 

BRANCH CEBGKKE omissiena os aoc acme dee sodeccsemees eles aoe on | meat ea eek. 250 

Gilbert Creek! MiddlewWork. 2... 524s. ccolscc cece Mee cee ec eelacoee ee eee 250 

Gilberti@reek, Novtliw OF Kiss. o venaoos ce cnet a lemese nee ms wae ee 250 

Gilbert Creek; South Horks osc jccec.cscesccacess|on Deuce! > seneee ances 250 

BGT AUS CLOGks <aaisin sk shies set als Sein awe ceed be een monde Saat Oe een ee 250 

LOGHNE CIGekew ono s5. 50s ceads ane cat ecdcamescecle Sorcetn Weced|= fakes cies tee 250 

MOUS Vi CNOCK cee case Sena odes ansdes cuss owes ose eereo tee 2 Saaereeocce 250 

IMINGS Creeks tence cmos Ms wisn Sao d Wes acne tie daw ob af Se aaeee ae en eee anne 250 

Minga Creek, SOMGH) MOnKi: ».css eee deat ac cudcesice stewnase cores eee 250 

Diianlovs sa CrOGknect ea ic eaten ts Shot satwaiscsaunw essen S<abaleeiceuee ce [toes Cena 900 

WLeE Crock s mos cor ae eras ee moee dase Sea aes ced anc adleouneeeyaeee [pees ee 300 

SAN AITEN G) voc) SER ee <a pee By SC epee See ene r) WD” Pinte GEES! Gn ban 300 

BSbtrer (BANE TAHCNe esse ee wcdec cba s seuisdeedadoauact anaadeeee cece ie ne eee 250 

POSUIAMUBTANGN So snoend nds coos hehe sawcencauss cones Oe ee ee 250 

BARNET BYANCN = > SoCuaes sco usjsuc acess s cose tesameasenseee eee een | eee nee 250 

DOPCCL BEANO <n cianoasunsdeeereucsedess enudseneoees|ere ween eee eee 250 

SirnM, JBTUCe V Alby Creek... %.. joe - 200c8asa sa sean dutmsadeoces|\ecceeeeaee| onan meee 1,000 

Biperiorn wip balsont Creeks oo.c < voc sss cceeameacadedawec cee le erate ee eee: 900 

PEINPITG CROC o< o.sieiecis ce dascavemsnssucs soatende sate eee cee So ceeee eo seme eens 600 

PDE EING OLPOkisa 5 at ce nn )s cian Se’ was cadweneenee BO cooda Rose no a eaead As aeee rape 600 

A yIOL PesBMUNSOM COCK. otc ccwscas's cosa on seecaseduagubadeaeeal peeks ecwcee 500 

CR MORIGTOOK Ione ain JS oe os oe dase ave nssewsacnueeaaemoens setae! 500 

RO OULOL PRs Sites alas oases anos asere's aieidiaickineat eee seen te ee ee 500 

LER OSV Cys 2) ok oo eae: oe ae bee oa E 500 

COL Welter cies onan ecacesdcacagtatandeecot eels tence at <a 500 

WOITAIUOTGGhe We eer atts ses seaeces cde selsssecene 750 

ELUSOM CYeeki eee fac ok iiaiddaccadooaaweneee 750 

Engebretson Creek < = 500 

NSriCk Som Greskee eee e ies can ca cts 500 

Minn Crecicspessaeet sais owiss acces 750 

Mrenich Creda eee hans esijads bo ndsesce 750 


Tels Cree ices nee Saad oa sues cass soles sae ce bee ss iloceussdoccte ceo ncukbee's 500 
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DISTRIBUTION or FisH AND Eaas, SHOWN BY LOCALITY AND SPECIES, FOR FISCAL 


YeEAR 1912—Continued. 


BROOK TROUT—Continued. 


Wisconsin—Continued. 
Taylor, Jermstid Cre 


Kutcher Creek 
Letson Creek 


Pine Creek 


Sharps Creek 
Skulleys Creek...........2.... 


Sly Creek 


Smiths! Creek 25 oe se nee 
Spauldings Creek 
Strand Creek 
Thompson Creek 


Vassa Creek . 


Tomah, Bear Creek.. 


Brander Creek 


Jennings Creek 
Lemonweir River, South Branch 


Little Flora 


Silver Creek, 
Slaton Creek 
Squaw Creek 
Spring Bank Pond 


Disposition. Eggs. 


Fry. 


ek 


(Oy eet paar is ER na ea Ace yar ek Me Telefe heh ies. Dee 


Cane Branch 


Swamp Creek ’ 


Tar Creek 


Wagner Creek 
Tomahawk, Little Pine Creek 
Troy Center, Spring Brook 


Tunnel City, Tar Cre 
Turtle Lake, Beaver 


Silver Creek 
Spring Brook 


Viola, Camp Creek 
Cherry Valley 
Church Creek. 
Duck Creek 
Elk Creek 


Knapps Creek 
Spring Brook. 
Tiny Brook... 
Welker Run 


West Branch. 


Viroqua, Brookville Creek 
Harrison Hollow Creek 
Seas Branch 
Wabeno, Range Line Creek, South Branch 
Warrens, Dunsky Creek 
Sand Creek 
Wascott, Railton Creek 
Spring Creek 
Waukesha, Campbell Creek 


Jericho C 


Scuppernong Creek 
Waupaca, Waupaca River 
Wausaukee, Elbow Lake 


(oe RA ATO ah RAIL in eg ia 
Brook 


Creek 


TOCK re sees hs iae Sala eels oat Poe en | Cee a 


WestbysSpringd gle @redkeee tcc ck cc so esns on on coe ee eee ee ees 


Whitehall, Bruce Creek 
Coral City Mill Pond 
Elk Creek 


Fingerlings, 
yearlings, 
and adults. 


2,000 


- 


Wht wwhttttwthenN 


ee ee ee ee ee) 


_ 
~ 


SEEuES=S eee 2seeeuueeseeeeeseesezeess 


— 
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DistripuTiIon or FisH AND Eaa@s, SHOWN BY LocaLity AND Species, FoR Fiscau 


Year 1912—Continued. 


BROOK TROUT—Continued. 


Wisconsin—Continued. 


4 


Disposition. Eggs. 


Whitehall, Johnsons Creek... 
Pikes Creek 
PT CORR NS in. Sq can cues nhe es oumek ema me nieweed oie 
POH MAMCTORK Jo cis n obo ceisler opts inn Soe ae ieee ces 
Bete 1e Greekieescece on on ach ie Geet eee sees ec on the 


LS TU Ci 5 Sa A ee ere eae 
Sleepy Creek 
WVBIOIN TOG sos ee een an ee ab cn eee eee Cae 


BRB WHUGE A TITGHOM CLOGKis soca n 5 c'clbt ese oSeidan awe wlonseeSecnes 
Taal Wey, OROAK pcs sae et ae Sto enero 

Bloodgood Creek....................- Lae eee Pel ee 

RrOUIGCTBOK = cso coeincuh « castt Sick sacceeec ew eae 

Spring Andrews Brook. 25-0022: 0k ade seeaecSsen- 

SiGGle TOOK ooo ns Osis tS cea ee ee eee 

WihifowmteMRivensec a cemencmea mee ee ce Dee 

Winhsboulou “Bayilisivase. cco) coms shea se soon Sectacta ase 

YES 0421 oe ee ee ee Ce ee | ee ee Rn 

Ted G) sein Al C)ysrt ee See a ae eee 

Brule River 


reesei TESA 2) ae ae ae a ner 3 SARL ADIN Sg Pe eet S| Le Pe ee Ee eee 
Winneboujou Pond 
Wonewoc, Crossman Cree 


sla\eloin|s ass wie = |= aime vcieis.ce ==) 


Wyoming: 


Japan 


‘Ainddin, Oak Greeks. <5-- 22. 2S2-<--.s---- Pear Ae Be ee ees 
Oak Creek, South Fork 

Beulah, Crystal Springs (Gira) eR Ree tee at) he ee ee acy SRR 
Sand Creek and branch 
Centennial: Brooklym Dake. . 222. !.22sescc chee nctecesces em + dane 
Deep Rake... see mete yc eee eee SoS ee ene 

oe Lake. 


Cheyenne, aE Groeketes- sa5 ee eae so oe 
honey Tree Oredkeet 2.2 ase Sees .8 
Cody, Clear Water Creek... e3 
Crow Creek. 


SPALL OP OR Kee ee A. Se eA Br To Nc sae oe SG laic eet 
Greybull, Shell resi Lakes 
PAR GE i WLLIOW CLOG fee Shenk. ee ee Soe ben ons Sines oot mates 
Laramie, State Fish Commission 
PNGWCAS TIO wis OAVAE OLOGK a sae so ola nad oncicn coe nact sae eine ate nla ce 

Roberts Pond 
Saratoga, Cedar Creek 
Jack Creek 


North Spring Creek. 

Pass Creek . - 

Bae Creelc ons? sess han Sas doh: oto os oa bee aoneated es Meeeeektasaalseee ase ect« 

ROUNS pring Creekccs.- < nec setae e. soe sence mae a ee | Seeman ee feet ee. 
Sheridan, State Fish Commission 
Sundance, TSP al gt Gace sl coins Seale pat aS Me ere va) SA oe NS 8 | | ee ee 
Beaver Creek, East Fork 

Beaver Creek? West Fork 

North Redwood Creek 
Spottedtail Creek 

SYED TUTTI CDE) oe SN eRe SR pee dy Oe 3 oer oth aae | (De ae ey ee 
ie URLS SIR a GR SI en eo ae ee 8 ak ate fae ee ea Sel | Re eae 


613,100 | 4,873, 694 


2 Lost in transit 102,350 fry and 11,400 fingerlings. 


Fingerlings, 
yearlings, 
and adults. 


-~< 


- 


hOB OO te OW 


_ 
~ 


sy euessess2ee22225222222 


bho 


Qe we be OOO GO Or Or Or Or 


ea a) 


we wrwwVw 


SUSPSSSSSSSSSSES 


25,000 
500 
7,500 
7,500 
10, 000 
7,500 
6, 000 
19, 500 
7,500 
10,000 
10, 000 
- 10,000 


e8agga5 
ZESSSs= 


5,316, 919 
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DIsTRIBUTION OF FisH AND Ea@as, SHowNn By Locatity AND SPECIES, FOR FISCAL 
YEAR 1912—Continued. 


SUNAPEE TROUT. 


i e Fingers 
Disposition. ggs. Ty. yearlin: 
and wae. 
New Hampshire: 
hake: Sunapee; lake Sunapee. o- soe sete ee ote tee mame nini claret ele ale] Mare ehexewretaters 249; 753" |... .22<sceeee 
SCOTCH SEA TROUT 
Maine: 
Hast) Orland, Craie:Pond sect oe ce sescr aos ee ae ceermn<eccesh ccc ee|acce> sere eee |b eeeeeeeeee 3, 800 
ast Orland; Heart POM oa. 2 36.5 faente cismacicerioe sti Sele sine S| ude salsa ee ee eee 6, 772 
Total s< 2c cdweaje escrow ieinclee lew eet ne seal cee es eedeee Bee Manca aac eee eee aes See Seen 10, 572 
GRAYLING 
California: 
NISSONs SUALOMISH COMMISSION cess cee sac eeee see eee ne eee 50; 000) |. ..2asce0- tle eee 
Colorado: 
(Cima, Cio OIE. oA Scboc a seSeesnoUeLOCdeouPacerasnasn sane anatase 505000!) cio Soe see eee 
Denver: Statemtish! COMMISSION == 2. see ence a es eevee eee ee 29,000) ).22s05 s-ats2| Ge nsseeeeee 
Montana: 
IButteyapplican tastes ema seer sa et aet eee eee ee cee 75, 000h|. 2 5222.23 | eae 
WOE nec oe Abaca ns a ceo RS SEE DOSS boo dooSoS Saoeqsnsedaenconccs: 200;'000))):.:Se2tnccsee| eee 
CRAPPIE AND STRAWBERRY BASS. 
Finger- Finger- 
lings, lings, 
Disposition. yearlings, Disposition. yearlings, 
and and 
adults. adults. 
Arkansas: Missouri—Continued. 
Helena, Mississippi River............- 28, 851 Matson, M., K. & T. reservoir........-. 800 
Wynne, Killone‘Pond-..--.------:-.. 50 Neosho, Shoal Creek..........-.--.--- 600 
Colorado: Pierce Cit y,, Clear Creek: 2 sises5- a2ee 250 
Fort Logan, Rucker’s lake............ 400 Purcell, Bradford’s pond): )32452 100 
ueblo; Chews\pond)s-/= ss - = 300 Reeds, Spring Rivers assess eee 500 
Tilinois: Springfield, Fallin Lake..............- 150 
Carbondale, Andrews Lake........-.- 20 Thayer, Boyds ponderess ses eeeaeeee 200 
Chamness Lake....---..-- 20 Weaubleau, McCracken Pond......... 150 
Ogdenysilakeste es. cue. 20 || Nebraska: 
Phiips Ponder ee. oe 20 Falls City, Maust Bros. Spring Lake. - 200 
Whiteside Lake.........-. 20 || New York: 
Golconda, Lake Avalon............-... 20 Gloversville, Mountain Lake........-.. 75 
Hillsboro, Pocock Farm Lake.......-- 20 Van Dewbergs Pond....- 75 
Mahomet, Sangamon River..........- 300 Woodwards Lake..-...... 75 
Meredosia, Meredosia Bay-.-..-.-.----- 75 Olean, Alleghany River..............- 150 
Shepherd, Sni E Carte River.......... 160 |} Oklahoma: 
Springfield, Culver Farm Lake........ 20 Ardmobre yates Rod and Gun Club 
Waggoner, ‘Deer Lick Pond........... 20 Lake INO: 25s: see es sceseos 200 
Indiana: Grove. Lake::ficscssepesenes 200 
Bloomington, Fulwider’s pond........ 16 Tnvarany Pond 2-—--- eee ee 300 
Quamyabonde----- eee 16 Lake Humedale...........-. 200 
Corydon, Kings Cave Lake............ 16 Lowes Wake 2 5-28: 3.6 200 
Edenburg, White River, East Fork... 48 Mason’s: pond 5. seceeceaeeeee 600 
Hillsboro, Beaver Lake............... 16 Altus; Howler lakes =. sess 4eeeseeee 24 
Jasper, Willow. Pond). 2.24. 05.0-.-ec2- 16 Anadarko, Hog Greek 2s.2..-tiacseeens 36 
Madison) Biri Creekey 7 snasieceten asc cs 48 Washita/River..- >.2.-.-..2 36 
Reclsville kines pondins -eesn scr ccc’ 16 Davis; Courtney: Pond se ac a--e cee ces 200 
Shelbyville Bate yee RVers sea ce 48 Eldorado, Sandy Creek..............- 24 
Tennyson, ‘Osan PONG Aen se neni oo 16 El Reno, Rod and Gun Club Lake.... 300 
Lake 'Olentice:..s<....-..5- 32 Enid, Spring Valley Lake............. 24 
Vevay, Brown’s pond................ 16 Erederick, Jones; MOnd ¢ 2/25: Jace nee 12 
Towa: Headrick, Young’s pond. ............-. : 12 
Bellevue, Mississippi River.........-. 44,300 Hinton, Cleobake<.oc-<<-s-cn--ee cee 24 
North McGregor, Mississippi River... - 14, 500 Hobart, Boxleys ponds: --ce- es eeaeae 24 
Minnesota: Hobart Water Works Reser- 
Rushford, South Rushford Canal...... 150 VOIR. § cee nee e nen Cee 24 
Missouri: Hydro, Munck’sponu. sees cecceessenee 190 
Birch frees Mirron rouden.. seccoses ce 100 McAllister, Cole’s lake ...............- 200 
Golden City, Cross’s pond............. 100 Marietta, Blake’s pond:...2..--.<.2-.- 100 


Koshkonong, orchard company pond.. 250 Mountain Park, Bermuda Lake....... 12 
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DISTRIBUTION OF FisH AND Eaas, SHowN By LocaLiry AND Species, FOR FiscaL 
Year 1912—Continued. 


CRAPPIE AND STRAWBERRY BASS—Continued. 


Finger- | Finger- 
; lings, lings, 
Disposition. yearlings, Dispositicen. yearlings, 
and and 
adults adults. 

Oklahoma—Continued. Texas—Continued. 
Mountain View, Jones Lakes.......... 24 Comanche, Flemming Lake........... 75 
Noble, Blackwell Lake............-..-. 100 Harris Lakee. << 2.s0b Sees 75 
Tishomingo, Big Sandy Creek......... 250 Roberson’s pond.........- 60 
Blue milven-2 2 s.5~25 ~.-- 300 Corsicana, Cooksey’s pond..........-- 90 
Eastwood Lake.........- 200 Kirven’s'pond’......-2:-...- 40 
Mule Lake-:....<-...5...- 300 Love Lakes. 25222... sese nn 50 
Pennington Creek........ 200 Odd Fellows Pond......... 75 
Rook Creeks. 2... 2....4-- 100 Whitten’s pond............ 125, 
South Dakota: Crowell, Russell’s pond......-...--.-- 50 
Seneca, Brogan Pond...........-.-.-- 100 Dale, Binrst Pondss. 03-252. boc2 sce 30 
Tennessee: Dallas, Cockrell’s pond..........----.- 100 
Hollow Rock, Holcomb Pond......... 100 Dowdy Lakes. ion<0% 22s s000- 150 
McKenzie, Clear Lake..........-..-:-- 250 White Rock Lake............. 400 
eatis, Clary’s pond... -.. -2--2---52---- 100 Datura, Herrings, Pond. ....--:.-..--2 75 
Texas: Del Rio, Hamilton’s pond............ 50 
Albany, Cook’s pond..............--- 80 Thomas) Dake... .2.-<s-:--2 100 
Nail’s ponds. ..... Sore 240 Detroit; Caton: Lake 23-23 552.0225<20% 30 
Archer City, Powell’s lake 50 Detroit Club Lakes. .......... 190 
Town (Pond==.- 3. <<< 100 Gooch. Lake -2o2s3- =< ose =. 100 
Arlington, Beckham Lakes. ...-..-.-..-- 50 Guest’s pond......-.. Pe. 30 
Aspermont, McBroom’s pond....-...-- 80 Sample’s pond..... = 30 
Athens, Dalrymple’s Ponds. 252.=-- 5 20 Hastland; Jones Pond=<. .2-2..2-25--24 50 
John Quincy Lake...........- 100 El Campo, Morrison’s pond...-.....-.. 50 
ROUNG AKG. Noe Sssec= secu 100 Enloe, = PONG is eoasa aos 50 
Sunset Lake.2-2.---.:<<2-.-% 60 Redus!Poolicssere poestceee sins 25 
suri Wakes 48-3 5o. ete 100 Whiteakers Pond......-----=2- 50 
Austin, Bachman and Jourdan Pond.. 50 Fairbanks, Hillendahl’s pond........- 60 
Daugherty Pond: ..- ---- 5... 20 Hiltpold’s pond........... €0 
Dabs Pondi e222. sees. 8.2 522 20 Floresville, Ewing’s pond..........-..- 30 
Polson PONG ee sce ee os Sore 20 Nloyd: tise Ponds as. tees eee ke 40 
Ross bonds... eases = 2-52 - 20 Fluvanna, Brownings Pond No. 2..... 30 
Bhoal Cregkasace. sean ica 100 Fort Worth, Reynolds Lake.......... 40 
Avanper earn Pond. .55.-<-\2-- ss 20 NEOSE sels PONG. cena. se aeee ene 50 
Ballinger, Benabedas Lake..........-. 100 Garrison, Irwin’s pond............-..- 100 
Currie’s pond ..555.5-<--.2: 20 Little Joe Lake............. 100 
Bangs, Fitzgerald’s lake.............-. 30 Germania, Mustang Draw Lake....... 50 
Fitzgerald’s pond...........--- 30 Gilmer, Angleduake. ... ..225.2¢---2 25 50 
Willowibake: seo. 2 20522022005 20 Douphrates Pond........-..- 75 
Bardwell, Wrights Lake .....-....---- 75 Mackey’s:'pond.........--.-.2 50 
Bay City, Cleveland Lake............. 100 ; Oaks Wakes.cy -2a5552 4-2 Says 2 = 200 
Beeville, Dougherty’s ond S22 ss.t 22 50 Ginger, Emory Pond: .:.<=2..---+-.-<< 115 
Bennetts, Bennetts Lake.............- 50 Gordon, Palo Pinto Creek............. 100 
Blossom, Bell’s pond.............---- 30 Grandbury, Connally’s pond.......... 60 
Eiliotts pond.) =. 5 2252-6-2 30 Grapeland, Darsey’s pond...........- 40 
Mvans Lake. --5.22s<s2-s<'5- 230 Myrtleibake ss... 23 100 
Rosters Pond cebu 3525. e222 100 TP VIONAKG ec tsee aa ase ene 50 
Tame PON -. ces wanes saesee 50 Willow ake... -2..52.-<-. 50 
ead) POG. cence oe cee 50 Wootens Lake............ 100 
Simmons) Pond =. econo. soe. 40 Maskell Big sbond 22-4 aan) scocc sence 25 
Werrell’s powds.{:8s ss 2s 100 Hughes Pond ss... 08252-2222 50 
Westbrooks Pond........... 30 Henderson, Shawnee Lake.........-.-. 50 
Blooming Grove, Langston’s pond. ... 50 Hillsboro, Hillsboro Park Lake....... 100 
Bonham, Taylor Pond................ 100 Houston, Dickson Pond.........-.-..- 90 
Brady, Shuler Pond............------ 100 Hubbard, Calloway Pond -se-.~2. 22--2: 20 
Brenham, Brenham Club Lake....... 100 Chapman’s pond...-.......- 20 
Brookesmith, Live Oak Lake......... 100 Maison) ake- seco. c sess 40 
Bronson, Crystal Lake.............-..- 50 Mayfield Pond. ....5:----=: 50 
Stereos 225253 - ee. 50 Huntington, White Perch Lake..-.... 100 
Brownwood, Cascade Lake............ 80 Jacksonville, Club Lake............-.. 100 
McChristy’s ponds .....- 100 Park«bake. i. so.2sctc-s 100 
Bruceville, Clear Lake.............-..- 75 Jasper, Newman’s pond...........-..- 50 
Buck, Magnolia Lake..............--.- 150 Kaufman, Barrett’s pond............- 50 
Burlington, Nolan’s pond...........-. 50 Bond's pond es = ss - <= 50 
Burnet, Cheatham’s pond............- 30 Broshelake less cen ae 50 
Burton, Watson’s pond..............-. 50 Burtons’sipond’>:... ...-2--- 50 
Caldwell, Oliver Lake............----- 100 Moster Lake. se. .5 5.256022 50 
Canyon city, Paladora Creek......... 200 MeMullen’s pond. LA 40 
Terra Blanca Creek... .. } 100 Mijaalands Pond. 50 
Cart Be Br oii a. oe 60 Morrow Lake.. 60 
Clarendon, Bell’s lake................- 50 Mulkey Lake.. 60 
Sinksake sca. 2. S25. 5 50 Murdock Lake. 40 
incle cig] 7) <2) 75 Park Lake. 2--¢...- 50 
Celina, Lake Huron................... 100 Shady Grove Lake.. Ja 60 
Clarksville, McCoy Country Club Lake. 50 Sudduth’s pond........-..-. 50 
Cline, Turkey (0) «2 | ee 200 Taylors pond: -:.2..22.<.<-) 50 
Colorado, Forest Creek................ 100 TRNA VRE OM s 1-20 eee eee 50 
Jarman ake. 2: oes... 50 Kerrville, Bear Creek............-...- 100 
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DisTRIBUTION oF Fish anD Eaes, SHown By Locatiry AND SPECIES, FOR FIscaL 
YEAR 1912—Continued. 


CRAPPIE AND STRAWBERRY BASS—Continued. 


a Lost in transit, 400 fingerlings. 


{ 


| 
Finger- | 
lings, | 
Disposition. yearlings, | Disposition. 
and?) | 
adults. | 
| 
Texas—Continued. ! Texas—Continued. 
Kerrville, Guadalupe River, Burney || Santa Anna, Windmill Pond......... 
pve Branches eee 50 || San Angelo, Bridgeview Lake......-... 
Indian Hollow Pond.....-.-. 30) Concho'Riverzose---=- = 
owry: Lake=2 oes. es 40) Concho River Lake...... 
Powerhouse Pond..-.....-.-- 60 || Hallmark’s pond......... 
Schreiners Pond.....-.--.-.- | 30 |] North Concho River...... 
Town Creek) asa goers 100 San Antonio, Blue Wing Lake........ 
Lampassas, Collin’s pond..........--- 30 || San Diego, Woods Lake .........-.... 
Lampassas River, Sulphur || San Marcos, San Marcos River.....--- 
Rork:.23)5 ssceesae cee 100 || Shepard’s pond 225-----4 
Sulphur Creek Pond....-- 100 || Seguin, Erskines Ferry Pond ...-...-..-. 
Lambdin, Smith’s pond......-.. nebone 50 Geronimo Creek.....--.-----: 
Wild Rose Pond........-..- 50 |, Guadalupe River... -------2-6 
Lillian, Thompson Lake...........--.- 75 |) Long Willow Pond...-....-.-..- 
Mittios Wake) Claro’ eee eens eseEe cra 50}, Shamrock, Sweet Water Creek Pond.. 
Lockhart, Smith’s pond.......- RSC ap 50 Snyder, Crawfish Pond...-.......--.. 
Strawm’s| pond += == 50 Johnson’siponds == 5-522 seeeeee 
Longview, Longview Club Lake.....- 100 Wiaskom: Pond. p.ss- tees aes 
Minnies Lake.......--:.--: 40 Sprinkle, Six Mile Lake........-.-.-.. 
Loraine, Brownlee Lake............-- 25 || Stamford, Hughes Pond...........-.- 
Lufkin, Brookshire’s pond.......-.---- 50 || Stephenville, Bosque River.........-. 
City, Reservolr-= 922-46 teen 100 Streetman, Milligan Pond...........-- 
Dake Myriad): oee te ee a-clee = 100 || Southerland Springs, Willow Creek... 
Pondexters Pond....-...-.--- 50 || Sylvester, City Lake................-. 
Mabank, Hearn’s pond.........-....-- 100 Harley’s‘pond'. 25-2. s-toee= 
Mathis, Ideal Reservoir..........-.--- 40 || Hambright’s pond ........- 
Maydelle, Odom Pond...........--..- 100 || Plum‘Vakes.cjnjs5--2 eee 
Meridian, Duncan Pond..........-.-- 40 Terrell, Bowler Lake..........:-.2:-<- 
Mertzon, Byler Creek.........--..-.-- 100 || Griffiths ibakess2a.-cess eee 
Move. Creeke ase an-eh eee ee 100 Raley’s pond. cence ease ee 
Iopeze Creek eect secaee aoe 100 Rosesbil takes -eeeeeseeeee 
Middle Pond: 5o5:e-ecbsossee 100 Terrell County Club Lake. ....| © 
Sherwood Creek...........-- 50 Wiaterstlakel i. soe oe ccs ceene 
Spring Creeks acnecr ee sates 100 Thornton, Bighill Gin Pond......--.-. 
Upperondsseesa-se eee ase 100 Timpson, Wedgeworth’s pond.......- 
West Rocky Creek. -- =< === = 100 Tyler, Black Fork Creek.............- 
Moxis HughesuPonden: soseee eer ease 50 Country Club Lake............ 
Mumpersponde acetate 100 Fielder’s bridge pond.......-... 
Simi thveondsecrre nossa. eee 50 Head Lake: +8222 5.2 ese seeeee 
Midlothian, Grimes Pond.........--.- 30 Lakewood Lake.....----------- 
Mineola. “Shady Ponde. -o-2h aes. ek 60 Juin dsaysbakes.¢ cesses eee 
Mount Calm, Ferguson’s pond......-. 40 || ong Wakes- *..2<scaeaseeccees 
Mount Selman, Crawford Lake.......- 50 Rowland) Lake=- 2. ssss.ss2ee--- 
Nacogdoches, Poe Lake........-..-.-- 100 Shamburger Lake.......-.--.-- 
Shawnee Lake.......-.-. 100 Smith) Lakes psec 
Naples, Belcourt Pond.......-...--.--- 90 Smith’s ponds S24e5.- soo eeeree 
Navasota, Anderson’s pond......-.---- 30 Stokes Uake. 2... 52o:-/ee5-c86e6 
Newcastle, Belknap Lake...........-. 50 Water Works Pond...........- 
Johnson’s;pond-.=--=-2---- 50 Uvalde, Leona River........-.-..-.-- 
Palestine, Allen Lake...........-.-.-- 100 Nueces! Riverss -345.--5e- 9a 
Bear Lake: acc 2 asec nee 100 Vernon, Condon Spring Lake......... 
BlacksWakerseem-eeeeee eee 1005)" Wisco yeas Wuakess: 2 o0.-eesee epee 
New Kirk Lake........-..-. 100 || HollandsiPondseeseseet= eee 
Phillips Wakessssee-eseee see 100 || Phillipsibondese esee see Ceeee 
aris; |GordonsWakere-s-sseee sas eeee 100 |) Standefer’s pond: ..--.:-.-2--6- 
Hearons Pond’ pesseee- ee aeeee 40 Walnut Springs, Stinebaugh Lake.... 
Tdlemore)Wake)s so - ses-aer 50 Water Valley, Club Lake..........-.-. 
Penelope, Ender Lake........ SACLE 75 Irrigation Lake.......-. 
Pharr, Renegar’s pond..............-- 75 North Concho River. . . 
Pittsburgh, Davis Club Lake.......-. 100 | Weatherford, Sanchez Lake..........-. 
Fernadale Club Lake....- 200 |} Webster, Burton’s pond.......-..-.-..- 
Plainview, Slaton’s pond.........-..- 100 Wills Point, Fields Lake...,.......... 
Pritchett, Spencers Lake.............. 50 | Wake: Vilewiss const «steers 
Quanah, McDonalds Lake............ 50 Lake Jamison ....-.....- 
Swearingen Pond...........- 50 Winnsboro, Rosalee Pond....-....-..--- 
Reagor Spring, Kings Lake 75 Wortham, Lake Manning (22 sac 
Rice, Harper’s lake...........-..-. i 50 CedarjiWakew. 355 -5-5-- oe. 
Oak Pong reser acusies segue eee 50 || West Virginia: 
Richland, Edgars Pond....-.....-..-.- 50 Berkeley Springs, Cacapon Creek ..... 
Rockdale, Randles Lake.............-. 100 Buckhannon, Buchannon River...... 
Roscoe, Ohlenbusch’s pond........-.- 30 Shepherdstown, Potomac River....... 
Rudolph, Punta del Monte Lake. .... - 150 
Sagerton, City bakes csces nemesis 50 Total@.s.soncssesracesee Soe oe 
Santa Anna, Robinett’s pond......... 55 
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DISTRIBUTION OF FisH AND Ea@s, SHOWN By LocALITY AND SPECIES, For TIscAL 
YEAR 1912—Continued. 


Disposition. 


Alabama: 
Mobile, Black Fork Creek............. 
ee, Ehunter’s ponds. 25 cn. cane 


sas: 
Gurdon, Abbott’s pond.............-- 
Helena, Mississippi River............. 
Mammoth Spring, Spring River.......-.. 
Georgia: 
Atlanta, Kimballville Lake........... 
Ossahatchie, Ossahatchie Creek. ...... 
Tllinois: 
AHA, MsOtKINS eOnOS 2... knees tees 
pester, Gant Ponds.) 2.0 ..5. cscs oe 
MLCTTIN, (ROI WAY, LAKE... Ocoee s sean 
Thomasville, Northwest Pond........ 
Indiana: 
Austin, Oard Springs Lake...........- 
Batesville, Busch Pond...........-...- 
Quarry Pond.) ....250-.2- 
Bloomington, Letitia Ponds........... 
QuarmysPond: = 52.2524; - 
Camden: Kout’s pond). ......2.-.5--225.> 
Chrisney, Sibrel’s pond...............- 
Elkhart, Simonton Lake.............. 
Greenfield, Boyad Pond..............- 
Indianapolis, Laycock Lake.........-.- 
Jeffersonville, Government Pond...... 
Eitties; Miller's ponds. ..¢.25.....2--.< 
Logansport, Oakridge Pond.........-.. 
Sulphur Spring Pond..... 
Memphis, Silver Creek...............- 
Oakland City, Water Lily Pond....... 
Osgood, Benham’s ponds............- 
Ripley PON ss eyo eee eae 
Portland, Nixon Gravel Pond......-..- 
Red Key, Fishbacks Pond..........-.. 
Rochester, Pleasant Valley Fish Pond. 
St. Paul, Hendrickson’s pond......... 
Sardinia, Tremain’s pond............- 
Sheridan, Dunbar Lake............... 
Somerville, Martin’s pond............. 
Sunman, Johnson’s pond.............- 
Schneider’s pond..........-. 
Towa: 
Kirkman, Happy Valley Pond........ 
Manchester, Maquoketa River......... 
sas: 
ee: Troutman Pond........... 
Edna, Kendall’s spring pond.......... 
Fredonia, Rainbow Creek............. 
Junction City, Country Club Lake.... 
Weliph Clear-Pond= 5:20) 2.505. s! 
Kentucky: 
Bank Lick, Lampton’s pond.......... 
Heres; Moore's lake: 2.63. ceS226 snk. 4 
Burnside, Otter Creek................- 
Campbellsburg, Scott’s pond.......... 
Crayne, Blue Fountain Pond......... 
Donerail, Home Pond................- 
Erlanger, Blankenbeker’s pond....... 
Locust Grove Pond......... 
Fort Garrett, Oaklands Pride Pond... 
Noster, Millers lakes. ..2.)....-.----<- 
Hy Cavettis pond... 2... 225.602 
Terrapin Creek............. 
Fredonia, Crider’s pond............... 
Grayson Springs, Witten’s pond....... 
Hodgenville, Middleton’s pond........ 
Lebanon, Wood Hill Pond 
Maysville, Williams Lake............. 
Moreland, Bonnie Lake............... 
Paris, BurkeWondes occa. 32.5. ee 
Toohey sipane ss. 2os- acces us 
Princeton, Osborne’s lake............. 
Richmond, Comb’s pond.............. 
Pioneer Pond. ........... 


ROCK BASS. 
Finger- Finger- 
lings, lings, 
yearlings, Disposition. yearlings, 
and and, 
adults adults. 
Kentucky—Continued. 
100 Rocky Fill, Oller’s pond .............. 290 
100 Rowletts, Brunson Pond.............. 100 
Trenton, Waller’s pond..............- 150 
500 Versailles, Camden’s pond.......-....- 200 
2,015 Walton, Lesch’s pond................- 2) 
300 Wialson’s:pond-s2-seusce.seee- 200 
Louisiana: 
75 Ponchatoula, Howe’s pond..........-.- 100 
50 || Maryland: 
Baltimore, McKinstry’s pond......... 200 
300 Miller’sspond = sac. asec sc eo 300 
400 Landover, Eccles Pond......--.------ 200 
200 Sandy Hook, Virt’s pond 400 
200 Severn, Severn Ponds..........-...-.- 1,000 
Mississippi: 
100 Amory, -Vauehn’s pond... <--<-5-<-\5 100 
150 Bay St. Louis, Perrin’s pond.........- 100 
150 Cuba, Wilder's pond® 2 st. 2cecccets 100 
150 Guntown, Willow Lake............... 100 
100 bhandons-Albrechit Pond... sos... 100 
150 Macon iid aK Gs 25.2.5. cocec ican ane 100 
100 IPREDE AG OSA SDOUG sam tease. canons 100 
800 Starkville, Christopher’s pond......... 100 
100 Valley, Brumfield’s pond..........-.. 100 
150 Wiesson* BushvPond ee rosees wash o ee 100 
200 |} West Point, Duke’s pond............. 100 
200 Sandy Lake......:....... 100 
200 Stock (Pond: 5.22 .-.se3-4 100 
100 || Missouri: 
500 Lebanon, McNeils Spring Pond........ 200 
150 Mansfield, Echo Dell Pond..-.........- 300 
200 Neosho, Hearrell Branch.............-. 6, 000 
100 | Spring Lakes ss ses. c<issnes els 300 
100 Newburg, Little Piny Creek........... 1,000 
150 ParkersPondeee aso. eee 500 
150 Richards, Richardson’s pond.......... 300 
100 Rolla, Big Dry Fork Creek............ 1, 000 
150 Cave Spring Creek.............. 1,000 
200 Little Dry Fork Creek.......... 1,000 
200 Waltz Cnesken tse ael oe ck ese 500 
150 Weldon Springs, Spring Lake........- 300 
100 || Nebraska: 
McCook, Leland’s pond..............- 150 
200 |} New York: 
5, 100 Poughkeepsie, Lyon’s lake...........- 325 
00 Walden, Wallkill River............... 400 
ae North Carolina: 
750 Hikin Bryant spond 2.....22s<<ceccc- 150 
500 Swain’s pond... /-escsceeuowce 150 
200 Four Oaks, Lassiter’s pond............ 150 
Goldsboro, Tara Farm Pond.......... 300 
150 High Point, Beaufort Lake............ 100 
150 iinston. «ericuOs<e On... aseeen sees 1,000 
500 , Marston's Jake... o.5 2.222082 300 
100 Kattrell;,Grissom) Pond: -- 1022. 52-c.< 2 150 
100 Richfield, Rowland’s pond............ 200 
150 Thomasville, Amazon Reservoir... .... 100 
50 || Ohio: 
el || Cumminsville, Willow Pond.......... 200 
100 || Oklahoma: 
150 Atoka, Hiwana Creek................- 200 
150 Elk City, Murphree’s pond............ 75_ 
300 El Reno, Grigsby Pond..............- 300 
200)" nid BolestPOnds.-)~- s-2ccc sence 75 
100 Fomey, Kine’silake.......5...0.ccceee 150 
200 Tlitechcock, Schenks Pond i 75 
300 Hydro, munck’Ss pond... ..22..5..-22.- 400 
150 ae, Wright Pong: sc Jo 3). su cone 7 
200 |} Meridian, Johnson’s pond ............- 300 
150 Milburn; Blue Rivers. <.......2.2.- 600 
150 Racy, Wine’S PONG 225 cess ss 00cceue = 75 
400 Stuart, Bowers Ponds.) <: 2.2 etc cz 150 
100 Yukon, Cow Creek Pond.............. 200 
150 BailCreek Pond. - ocessaesese 200 


82 DISTRIBUTION OF FISH AND FISH EGGS, 1912. 


DISTRIBUTION OF FisH AND Eaas, SHown By LocaLiry AND SPECIES, FOR Fiscau 
YEAR 1912—Continued. 


ROCK BASS—Continued. 


Finger- Finger- 
lings, lings, 
Disposition. yearlings, Disposition. yearlings, 
and and 
adults. adults. 
South Carolina: Texas—Continued. 
Basley, Leshie’sspond>.-22-----------~- 200 Hubbard, Old Jones Pond..........-: 50 
Tennessee: Jourdanton, Galloway’s pond.......-- 25 
Baxter, Massa’s pond... --.2-.22-52..: 200 Preston’s pond:.>..--s-5 25 
Birflalo see tby On Gear eseeses: =e al 200 Kerrville, Live Oak Pond..........-.. 30 
Chattanooga, Lake Lookout...-..---.-- 800 Lampasas, Anderson’s pond.......--- 50 
Simpson’s pond.......-- 200 Phelan’s pond=!s---s--se5 30 
Clinton; Moore’s pond: 2-222-—- 22... -= 200 hearer Pond): 922222 -e-sene 40 
Franklin, German Pond....---------- 300 Lindale, Lone Pine Pond.......-..--- 30 
Gallatin, Perlite’s pond. ..---.--..--.- 250 lyons, Janns Ponds see. oe. aa eeeeeer 20 
Hollow Rock, Groom’s pond... . Be 200 Mount Calm, Milner’s pond.........-- 90 
Phillips’s pond.....-...- 100 Paris: Ze wiSheOn Geet essence ree 50 
Jena, Waterloo Stock Pond....-...-..-.- 200 Pittsburg, Ferndale Club Lake.......- 165 
Knoxville, Hensley’s pond.........--- 200 Rogers; Miter Wakes ees e ase = alee 40 
Lewisburg, Snake Creek Valley Lake. . 250 Rusk, Dickinson’s pond.........------ 100 
Mount Pleasant, Sugar Creek, West San Angelo, Stout’s Pond.........-.-. 70 
MORK eeepc etches en eae ers 800 Santa Anna, Byrds pond .........-... 30 
Murphreesboro, Howse’s pond...-..--- 100 Cobb’s;pond===-s---e=- 20 
Orlinda, Willow Pond..--...-.---.---: 200 Mountain Home Lake... 20 
Palmyra, Lake Richard......-.-..--.. 150 Williams Pond......-.-- 80 
Ridgetop, Derseweh’s pond....--.---- 100 Sherman, County Farm Pond........-. 30 
St. Bethlehem, Slayden’s pond......-. 200 Taylor, Schwenker’s PONGH). Fasc. seca 15 
Shawanee, Snaveley’s pond....-.-..-.-- 200 Winsboro, Cypress Pond......-...---. 30 
Springfield, Farthing’s pond. ...-..-.-- 250 || Virginia: 
Tazewell, Parker Pond............-..- 200 INGSIt. RANG Y;S PONG essen ass sees 200 
Tennessee City, Willow Pond 300 Bedford City, Dennis Pond........--- 150 
Tullahoma, Nabring’s pond.......-..-. 250 Benhams, Greens Creek.........------ 600 
Whitwell, Sequatchie River.....-....- 750 Charlottesville, Hartman’s pond.....-. 600 
Texas: Fall Creek, Hatcherson’s pond.....-.- 1, 100 
INO RAVES WWE) 36 Se soeedoe seen sneenc 40 Farmville, Ligon’s pond..........---- 200 
Asherton, Schumann’s pond.....---.- 20 La Crosse, Vaughan’s pond..........-- 400 
‘Austin, Hielscher Pond......--------- 20 || Milford, Cool Lake..............------ 500 
Avinger Satberiuaken essa.) eee ose 125 Tacoma Blain spond see e eae 300 
Bangs, Strange’s pond.....---------.- 20 TromtvalleElarvwy sb Ond see a. eee 200 
Bullard, Glasscock’s lake.......------+ 50 Richmond, Falling Creek.........-.-.- 800 
Campbell, Baughman’s pond......-..- 20 Holly Spring Lake......-. 400 
Cumby, Pearcy’s ponds. 3. -s--2->" 20 Redtord’spond=. s-s4---—= 800 
Detroit. ClubrRond ere apesees eee == 20 Scottsville, Jones Pond.......--.------ 300 
Wardubondeereaacaessase se as 60 South Boston, Oakland Pond......-.- 200 
Franklin, Fulton-Love Lake-......-.--. 60 Warren, Gibb?s poudes se ee—= == area 250 
Gainesville, Rock Creek.....-...-..--. 100 Woodlane, Cedar Pond........-..----- 250 
Spring: Creeki22 4-22-25 2-< 100 || West Virginia: 
Henderson, Black Jack Lake...-.-.-.- 40 Berkeley Springs, Cacapon Creek.....- 500 
STOW AKO seen 100 Shepherdstown, Potomac River... .---. 4,502 
Parkers pond... e-4 --</ 30 Woodland, Yoho’s pond............-- 435 
Houston, Weiner’s pond.......------- 60 a 
Hubbard, Mayfield Pond.-.-.-...-..--- 40 Totali@es o.esk sess cae seesnasinstloae 65, 642 


WARMOUTH BASS. 


Alabama: Mississippi: 
Maxwell Switch, Winston Lake.....-- 150 Harriston, Richmond Hill Pond...... 200 
Georgia: Valley, Brumfield’s pond..........-.-- 150 
Midland, Midland Lake..........--.-- 125 ——. 
Maryland: Total).c< 2s ewe Boece seen eee 2,971 
Great Falls, Potomac River..--.-..--.-- 2,346 


eee ee ES 


2 Lost in transit, 625 fingerlings. 
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DistTRIBUTION oF Fish AND Eaas, SHown By LocaLrry AND SPECIES, FOR FIscau 
Year 1912—Continued. 


SMALL-MOUTH BLACK BASS. 


Finger- 
lings, 
Disposition. Fry. | yearlings, 
and 
adults. 
Arkansas: 
Batesville, Wagon Wheel 
OST Bel ges BOR ore ee | eee 120 
Farrell, Farrell Lake..........]........ 240 
Mammoth Spring, Warm 
Ue (0.2) Oe eee 350 
Pocahontas, Eleven Point 
LTT ae See a ee Be eee 240 
Wayne, Killone Pond........|.......- 50 
Connecticut: ' 
Middletown, Jobs Pond......}.....:.-. 100 
Norwich, Garden Lake. .. 100 
Oxoboxo Lake 100 
West Cornwall, Cream Hill 
A NE ee Se ee ee el (anne Seo 75 
West Redding, S ae Wake: |i 2-s5~<2 75 
Winsted, Simonds Pond... ... 1 HOON |S aren =o ee es 
Tilinois: 
Antioch, Lake Marie..........|.......- 200 
Barrington, Lake Zurich......|.......- 200 
Grays Lake, Drusses Lake....|.......- 200 
Joliet, Du Page River.......- 5, 000 350 
Kankakee, Kankakee River..| 4,000 |.......-.- 
Vincennes, Robison’s lake...-|.......- 500 
Wilmington, Kankakee River.| 3,000 350 
Indiana: 
Advance, North Pond........}........ 300 
Anderson, White River.......}.......- 1, 200 
Angola, Bass Lake............ TODD) Reece. cea 
Lake Gage. -.......... 27000 ee a= ee 
Lake James.......... 2000) [eos 1-2 408 
Lake Jimerson...-.... O00) [ae comceane 
Marsh Lake.......... 2000) toa 26. 
Pigeon Lake......... 2,000! <= Sens 
Snow Lake........... SOOO see stasis 
Attica, Shawnee Creek........}......-. 600 
Carmel, Cool Creek. .....-....|.......- 500 
De Pauw, Blue River =... .....|5-5.---- 800 
Greencastle, Big Walnut 
TOOK St os. lowe aes 600 
Little Walnut 
BOCK Sea iol ee mee .< 600 
Indianapolis, ie Creek baa en ces 800 
Ni Crops. a a lomcee's 3,100 
White IREVOR soi neeece 2,300 
Lebanon, Shannon Gravel 
LECTED kart Res) Ay a | 250 
Liberty, Whitewater River, 
“PERL A Sia (eae 1,500 
Ligonier, Diamond Lake..... BOO eso os 
agle Lake. ........ ODO prenntae eae 
New Albany, Silver Creek....!.......- 750 
Terstegge Pond |....... 750 
Noblesville, Cicero Creek.....|........ 600 
wy awa Whitewater Riv er, 

Thai: Se Re ee 2, 500 
shaite} Kankakee River..... PA AM Ee ee 
Veedersburg, Coal'Crenk. 3 a 2,300 
Vistula, Hunter Lake. . : LS O00 ese 
Williamsburg, Greens Fork 

OURS ELS 2a SES Pe = Ae 1,500 
Kansas: 
Bonner Springs, Lake of the 
LES oo ee 250 
end Bi 
Cadiz, Birds Creek 2-2... 2-02]. ..22.-- 1, 200 
@aséys' Creches or |e ss. 1, 200 
Donaldson Creek......|....- Jp 1, 200 
Dyers Greeks ee Le... ek 1, 200 
Dithledtiveres = s. 2 i... 1, 200 
Muddy Fork Creek....|....... 1, 200 
Sinking Fork Creek... |.......- 1, 200 
Clermont, Echo Lake...... . |....... 750 
Covington, Fort Mitchell Lake.!.....__- 750 


Disposition. Fry. 


Kentucky—Continued. 


Denville SDs RIVeN «2.5: scelle cas eae | 


Hanging Fork Creek |........ 
Knob Lick Creek...|........ 
McRoberts Pond...}........ 
Rolling Fork Creek.|........ 

Elkhorn Station, Elkhorn 
Riversss5-|2 5-2-2. - 
Georgetown, Elkhorn River..|........ 


Hopkinsville, Lake Tandy ...|....... 

Little River....|....... 
Lawrenceburg, Salt River....|......- 
Sherman, Sherman Lake. ...-|...-... 


Waynesburg, Buck Creek, 
WieStAWORES: soe oho eeeecsteoee we 
Maine: 
Belgrade, Long Lake. ._...... 2, 000 
Bridgton, Highland Lake.....| 2,000 
Kittery Junction, Folly Pond. 1,500 
- Waldoboro, Medomak River..| 2,000 
Maryland: 
Frederick, Monocacy River...|....-... 
Great Falls, Potomac River ..|........ 
Hagerstown, Antietam Creek.|........ 
Phoenix, Great Gunpowder 
RAVER sae ck Lops cee Pete coal liwe sicexale 
Massachusetts: 
Beverly Farms, Gravel Pond.| 1,500 
Easthampton, Nashawannuck 
SS itil AS eet aes ene SES 1, 500 
Great Barrington, Lake Gar- 
Held sy. Fes - aces ss Os so as oes 
North Dana, Lake Neesapon- 


SOUL sae tae We Sets sete 1, 500 
Montserrat, Beaver Pond.....} 1,500 
Russell, Westfield River......| 2,000 


Stockbridge, Housatonic 
Lakes. (ce 2 cere yee [Pena te 
Webster, Lake Chaubuna- 


PUNPAMAU Pe ooo 2 ese 1, 500 
Michigan: 
Alma, Pine River............ 2,000 
Alpena, Beaver Lake.....-.. 2, 000 
Bangor, Scott Lake.......... 2, 000 
Bellaire, Clam Lake......... 2, 000 
Grass lakes. Sone 2, 000 
Brighton, Mont Lake........- 1, 000 
Cassopolis, Diamond Lake....}| 2,000 
Cass Lake, Cass Lake......... 4, 000 
Charlevoix, Pine Lake, South 

MONKS . = Saved omaeeeeer eee: 2, 000 
Clarion, Walloon Lake........| 3,000 
Clyde, Melvin Pond.......... 1,000 
Edwardsburg, Eagle Lake....| 2,000 
Flushing, Allen Lake......... 1,000 
Grayling, Portage Lake.......|.......- 
Hastings, Bump Lake........ 2, 000 
Carters Lake....... 2, 000 
Head Lake......... 2, 000 

Leech Lake.....-.. 2, 
Long Lake......... 2, 000 
Middle Lake....... 2, 000 
Pentwater Lake....| 2,000 
Pine Lake.........- 2,000 
Podunk Lake..... 2, 000 
Tanner Lake....... 2, 000 
Tilson Lake......-. 2,000 
Wall Lake......... 2,000 
Ifighland, Dunham Lake....._| 2,000 
Hillman, Jackson Lake...... 1, 000 
Rush Lake........ 2, 000 


Finger- 
lings, 
yearlings, 


adults. 
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DisTRIBUTION OF Fish AND Eaes, SHown By Locatiry AND SPECIES, FOR FiscaL 
YEAR 1912—Continued. 


SMALL-MOUTH BLACK BASS—Continued. 


| Finger- Finger- 
: at lings, ; . lings, 
Disposition. | Fry. FeaLlnes, Disposition. Fry. | yearlings, 
an 
| adults. ane 
| 
| 
Michigan—Continued. | Ohio—Continued. 
Hillsdale, Baw Beese Lake...| 2,000 |.......... Columbus, Little Darbey 
Howell, Pete Lake.. eae |b og ot O80 0, 0) earner CTCCK 38 siesta eae 600 
J ackson, Ackersons Lake..... BIB (O0 Oe fees eer sc Dayton, Klings Lake......... OOM! 
Lower Spring Arbor Fayette, Deer Creek.......... 2,000 ie 
Lake.............- 2;000)|- 22-3 Gambier, Kokosing River....|.......-| 600 
Jones, Bear Lake............- UO O00) ean s shone Germantown, Big TwinCreek.|._...... 800 
La Rocque, Lost Lake........| 1,000 |.......-.. Granville, Brushy Fork Creek.|........ 500 
Long Lake, Cranberry Lake..} 2,000 |.........- Dry Creek "2,000 
Manitou Beach, Devils Lake..} 2,000 |........-- Raccoon Creek..... 2-000). aah 600 
Milford, Round Lake.. w eee eee 2, 000 Ber ces A Ramp Creek. % 4 hd 2) 000 
Moet Pleasant, Chippewa Bien Howerd, Konpsing RAVED ea sim | eee ee 600 
Newaygo, Emerald Lake.....| 4,000| ........ Urbans 3 a Can cA Tey rao x 
Kimballivake sens) at O00n seen aes PiNtACaR Tecan 4.000° cae 
Pickerel Lake...---} 1,000 |.......... West Alexandria, Twin River|........| 800 
Se ras 1 eee es Lear West Carrollton, Miami River |" 4,000 |....... ioe 
Tks HOBO NS | CEES NE orange - eae Place, Lake Dot......|.......- 250 
Oden, Crooked Lake.......... 1000 4| sesame CES yaa : 
Owosso, Shiawassee River....| 2,000 |.......... Bedi geo ee aa 2 
= ’ town Branch). ses 322 ao | eee 450 
Pellston, Douglas Lake....-.. 25 000K steer eee Bl an Little Fishi 
Pentwater, Pentwater Lake..| 2,000 |.........- eae urg, Little Hishing eee 
Rose Center, es on ect cock Brookdale, Durwent Water 
Marl Bed Lake..| 1/000 |.......... ATE te RG 650 
Poor Lake...... 1000s aa ene a Qua Fee ce esas 450 
Taylor Lake. . 1 O00/ nae Bushikall Horest taken sa s|e se ee 482 
St. Johns, Merle Beach Lake .| 2)000 |.......... hab ers in Fea Cauacy, 
Traverse City, Boardman cheague Creek ......--.----.J.....-.- 
Trakeueen a eras Ween ha as 2.000: |). 2ce-- = Denver, Cocalico Creek.....--|........ 
Walled Lake, Walled Lake...| 2,000 |.......... Swamp Creek....-...)........ 
Mississippi: Uibels Rum.-...-----|.......- 
Corinth, Grassy Wake ........|-2.....- 750 Vera Cruz Rune “2... |2 22 eee 
Missouri: Hawley, BigiRond=2 222. ---— <|-eneenee 
Mount Vernon, Big Spring Hollidaysburg, Dunnings 
Creek aie ios Binet Se aaa l= aaa 200 Creek.....-----+-------+--++].-.--+-- 
Seneca, Sycamore Creek......|........ 259 || Hollidaysburg, Franks- 
Nebraska: town Branch......---------|......-- 
Omaha, Lake Nakomis.......|........ 300 Hollidaysburg, Juniata 
New Hampshire: River. ..-- 22+ - 2/22 -----5---|sssceene 
Berlin; Head Pond sh. eal oss 100 Hollidaysburg, Juniata 
Claremont, Crescent Lake....} 1,500 |.........- River, Frankstown Branch.|........ 
Wentworth, Baker Ponds....} 3,000 |........-- Hosensack, Hancock Pond...].......- 
West Rindge, Monomonac Jonestown, Swatara River....}........ 
Tage Mansa stay 0 Ne oe 1500 heeeeeeeee Kratz, Kratz, Pond). seal aa 
New Jersey: | Lebanon, Bimayles Pond..-- =|" 3,000 
Alloway, Hitchner’s mill Bohr’s pond saieee --| 3,000 
j Of 03916 [5 Geiss ote a ea ee | (SS 109 Grays Pond.....-.-. 3,000 
Asbury Park, Sunset Lake...}........ 375 Klines Pond.......-] 3,000 
Boonton, Decker Lake........}........ 259 Levans Pondssssa- 3,000 
Hampton, Kinbal Lake......4........ 45) Little Swatara 
Wihiteniake unease Mem aueeus 45) |! Creeks == =---- =<aref| «hd; 000 
Netcong, Spring Meadow Lake|........ 3°0 Mish’s pond........ 3,000 
Sewell, Sunset Lake.......2..].....-.- 150 Raccoon Creek.....|--...... 
New York: Stoevers Mill Pond.} 3,000 
Addison, Canisteo River......].......- 300 Waterhouse Lake..| 3,000 
Tuscarora Rivers .oc|lees een. 1,500 Weidman Pond....} 3,000 
Binghamton, Sky Lake.......]........ 450 Lehighton, Pohocopo Creales2|t: eee 
Msopusy Wellsvakes aes see ane eee 300 Ligonier, Take Maries 2.05 sc1- ssc 
Hammondsport, Lake Henko}........ 3,000 eieae ah Chunk, Lake Har- 
Schenectady, Mariaville Pond |........ 450 | Sw olan min «lolol = niniel = afetasieinefiee <~./eimin 
Wayland, Loon Lake-........)........ 2,850 || Meadville, Conneaut Lake....|........ 
North Carolina: Cussewago Creek..|........ 
ickory Henry ivers so... ulecsanc- 200 French Oreek. 22. i228. 
Hope Mills, Little Rockfish Mount Wolf, Big Conewago 
Creeks eA awe cei oansildeee oe |aneeses - 300 |) (CTOO Se oe eae hn eeweoeecl dene 
Ohio: Myerstown, Swatara Creek...|........ 
Alexandria, Raccoon Creek...!........ 600 Neshaminy Falls, Neshaminy 
Bradford, Greenville Creek...|........ 600 |) Creeks. sean eee eo a aes Se 
Tuckers Creek.....|..--...- 800 || New Ringgold, Rausch Dam.|........ 
Columbus, Alum Creek.......|........ 600 || Palm, Hosensack Creek Pond.|........ 
Big Walnut Creek.|........ 600 Perkiomen Creek. .....|...-.-.» 


Black Lick Creek .|........ 600 Philadelphia. Darby Creek... .|.. aes 
Deer Creek........ ! 3,000 800 Reading, Tulpehocken Creek.!........ 
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DIsTRIBUTION OF Fish AND Eaas, SHOWN By LocALITY AND SPECIES, FOR FIscaL 
Year 1912—Continued. 


SMALL-MOUTH BLACK BASS—Continued. 


Finger- Finger- 
lings, lings, 
Disposition. Fry. | yearlings, Disposition. Fry. | yearlings, 
and and 
adults. | adults. 
Pennsylvania—Continued. Vermont—Continued. 
Rowlands, Lake Teedyuskung}.......- 450 South Vernon, Perry Pond..-.| 1,500 |........-. 
Saegertown, French Creek....|........ 300 | W anamakee | 
Shenks Ferry, Susquehanna Pakeoste <5!) POON e case ke 

PAIGEE SS SPR ee os sein cubis gees RESOOD eg. e oe Virginia: | 
Uniontown, Taylor Reservoir.|........ 450 Ashby, Shenandoah River...-| 15,000 |.......-.. 
Wilkes-Barre, Nuangola Lake |........ 450 | Bess: Potts Greeksce- 2s. n-i|-nnceeee 625 
Williamsburgh, Juniata Olifton+- Bol Rin a2 see cena 450 

__ River, Frankstown Branch.|........ 750 Danville, Clark’s pond.....-..|........ 200 
Williamsport, Elk Lake...... Secon 450 McGuire’s pond ail oa Pees 200 
Rhode Island: Fredericksburg, Po Creek....-|.......- 450 
Wakefield, Silver Lake....... S00) |) geese Guiness) Jones ake.c:oc2-6 5.4). 300 
South Carolina: Lynchburg, Odd _ Fellows 
Columbia, Hamptons Creek. .|........ 100 Home PONG ees. eee ees |oeae = 8 125 
Tennessee: Providence Forge, Mirror 
Cleveland, Lake Wildwood...)........ 400 LUTA Cc) aps ae raya ete eee 625 
Columbia, Dedmans Pond....|......-. 900 Richmond, Anderson’s pond..|.......- 625 
Denver, Trace Creek..........|...-.--- 1, 400 Jones OnG= s2cn|sn.- 625 
High Cliff, Clearfork River....'........ 400 Roxbury, Cosby’s pond......|.....--- 625 
McEwen, Hurricane Creek....|......-. 1, 500 Savage’s pond ...-.|......-- 625 
McKenzie, Clear Lake........ Ie cktcease 500 Woodstock, Narrow Passage 
Tennessee Ridge, South Cross Greeitas sees te se eae 10: 000" |-2ee2-26 
CRE RNS Sei eee Red Donan 300 Wytheville, Tates Run......- ly F200 | Eerie ae 
Tullahoma, Big Duck River..|......-. 400 || West Virginia: | 
Lake Calanthe...|........ 400 Charleston, Elk River.....--- 2000 ae uackeeices 
Waverly, Big Richland Creek.|-....... 1,500 Elkins, Tygarts Valley River.| 15,000 |...-...... 
Hurricane Creek....}........ 2,100 Elm Grove, Big Wheeling 
Mrsee!\Credks <oss-s5| “Soa ons 1,500 Greeks c- ) serosa eeeee ae 15 O00 i co= ce en 
Vermont: Grafton, Tygarts Valley River | 16,000 |.......-.-- 
SeAVEMUEWW AUS FONG... ococes<|5- 260-5 109 || Morgantown, Dunkard Creek.| 24,000 275 
Bennington, Big Woodford Pennsboro, Hughes River, 

PONG ASW te re arerec cts clchccls ake 100 North ehonk2 sae 23 <aesmas 1S83000%| Seow at a 
Danby, Danby Pond... y Cee 100 Raleigh, Piney Creek.......-- 20,000" | 2a aes anaes 
Danville, Keeser Pond.......}] 3,000 |..-...-..- Romney, Potomac River, 

Miurd Pond. -3-0.-5- 35000 5| 5-8 chee South Branches. sone: eel seen 750 
Joe’s pond, Lake St. Joseph. -.} 4,000 |.....---.- Sistersville, Middle Island | 
Lyndonville, Bean Pond..... 40008 eeaee eee | Greek eo on ee ee 
Genter Pontes s|iccc22..s 500 Wellsburg, Buffalo Creek 
St. Albans, Lake Champlain..|........ 100 | 
St. Johnsbury, Black River. ..|........ 100 Total a2 so so ees eee 


LARGE-MOUTH BLACK BASS. 


Alabama: Alabama—Continued. 

Alexander City, Elkhatchie | IBTOMINS ON Os ese oel|= ean 1,000 
Oi) ee ee ea ee ae 500 |, alts Pande aoa. esa s|ew eee ee = 500 
Andalusia, Gunter’s pond....)........ 1, 250 |) Timer SiON. -.5—|- casas 500 
Ashby, Six Mile Creek..:.....|........ 500 Vaieim) Pond oe sa. |s-saae- 500 
Birmingham, Central Water Sylacauga, Crooked Creek. ...|......-- 500 

Works Reser- Tallassehatchie 
WOM. Sos ea ee n=l 100 rIeGCRS ---ese5 5 =| ores 500 
Oliver Lake..=.|.......-| 500 Weathers, Talladega Creek...|.-..---- 750 

Scotts Branch | | Arkansas: 

PONG e ee hee etna tease 500 Antoine, Meek’s pond........|...----- 300 
Brent, Haysop Creek tribu- | Arkadelphia, Caddo River... -|....---- 250 
REAR ine wins elena Semmin cea aeons 125 Ouachita River.|.....-... 250 
_ Calcis, Kellys Creek..........|-....-.- 1,000 || Banks, Smith’s pond DRED | ete ees 220 
Chandler Springs, Talladega | Blevins, Austin’s pond.......|......-- 300 
(OTST Ss aS os ee ee eee ee 500 Camden, Mustin Lake........].......- 1,800 
Geiger, Gilbert’s pond........ .....--- 200 Eldorado, Mason’s pond......|.......-. 100 
Trondale, Addington’s mill Mathews Lake.....}.......- 330 

jsital. -piog ae eee Bee 1,500 railway company’s 
Lanett, Poplar Spring Pond..|....... 100 [TAC i ot ee Bago tec 330 
Notasulga, Vaughn’s mi Elliott, Yarbrough’s pond....|...----- 100 
yi, 4233 Te aoe ee | 500 Emerson, eee spend coe Se jane a 270 
Pyriton, Pace’s lake.......... fee eee 500 || Graysonia, Antoine River....|..------ 750" 
Sanford, Henderson’s pond...|...-.--- 625 Gurdon, Abbott’s pond.......|.-.----- 180 
Jeera ponGe- 6 -.-..|-2..-..- 625 Haynie’s pond... ...<|---5---- 250 
, Selma, Alligator Pond........|....--.- 500 Hardy, North Big Creek......|.-.-.--- 75 
Y Blochoirane ne sess a c| mae 0c 500 Helena, Mississippi River.....|.------- 13,472 
Boggs hou@seecc. e-.).-- 22-2 500 Hope, Crystal Springs Lake. .!......-- ' 270 


@ Lost in transit, 150 fingerlings. 
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DIsTRIBUTION oF FisH AND Eaas, SHOWN By LocALITY AND SPECIES, FOR FIscaL 
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LARGE-MOUTH BLACK BASS—Continued. 


Disposition. 


Arkansas—Continued. 

Hope, Pleasure Lake ......... 
Junction City, Mary Neal Pond 
Lake Village, Lake Chicotc. . . 
Lonoke, Chenault’s pond... .. . 
Magnolia, Pittmon & Wilson 
Pon dss. secre cee caeee ee 
Malvern, Ouachita River. . - -- 
Mammoth Spring, Tracy Creek 
Warm Fork 


River ... 


Murphreesboro, Prairie Creek. 


Fry. 


Pine Bluff, Pine Log Lake....}......-.- 


Taylor’s lake..... 
Pocahontas, Eleven Points 
FRUIVER 2 sersce cisiaioaisleciesiste= 


Texarkana, Bronson Planta- 
TiOoMMIPON Ges eee eee 
Warren, Saline River......... 
W helen Springs, Measels Pond 
Wilmot, Lake Enterprise. . - - - 
Womble, Bell Pond.......... 
Caddo River........ 


Polk'Creeks. 2 ..-2-2 

Wynne, Killone Pond........ 
Colorado: 

Alamosa, Big Slew Lake...... 

Head Lake......... 


Spring Lake.......- 

Boulder, Ballar Lake .......- 
Beasley Lake......-. 

Boulder | Country 

Club Lake........ 


Hayden Lake....... 
Hygiene Lake....... 
Denver, Cooper Lake......... 
Dolores, Dolores River....... 
Fort Logan, Ruckers Lake... 
Grand Junction, Grand River. 


La Jara, Flintham’s ponds.... 


Longmont, Clear Lake Reservoir 


Highland Reservoir . 
Pueblo, Chew’s pond......... 
Little Fountain Lake. 


Teller Reservoir... ... 
Silverton, Molas Lakes......- 
District of Columbia: 
Washington, Potomac River. . 
Florida: 
Florence Villa, Lake Lucerne. 
Mohawk, Lake Tangerine..... 
Orange City Junction, Buck- 
OV OMAK O See atinc seiccieneo 
Tampa, Cow Horn Lake.....-. 
Ruby Lake.......... 
Winter Garden, Reeves Pond. 


Winter Park, Lake Maitland. 


Lake Virginia. . 

Georgia: 
Americus, Flint River.......- 
Kinchafoonee 


Muckalee Creek... - 

Atlanta, Clara Meer Lake..... 
Grant Park Lake... . 
Lakewood Lake..... 


Lake Magnolia... ... 


“1,000, 


Finger- 
lings, 
yearlings, 
and 
adults. 


Finger- 
lings, 
Disposition. Fry. | yearlings, 
: and 
adults. 
Georgia—Continued. 
Atlanta, Nances Creek........|........ 250 
Piedmont sParks=. See|=---eeee 1,000 
Ponce de Leon Park 
Wake 22s a feeaecen: 1000} |3eaaee 
Spring-Lake: 3222322 2 2onece5 150 
Taylor’s lake: 2: .3- 3}s2 22-22 100 
WhiteCity ParkLake| 1,000 |........ ae 
Austell -Austellzsiponds =. 2. |p anaes 500 
Baxley, Brown’s pond.....-..|_....--- 100 
Brewton, Railroad Pond.....|.....--- 1,000 
Buena Vista, Halley’s pond..|__....-.- 500 
iHelm’s) pond===:|9-s-ee=— 500 
Parker’s)pond® |i 2- see. 500 
Maylor7s ponds sss eeeee 500 
Colliers, Willow Branch Pond.|_......- 100 
Covena, Durden’s pond.......|__....-- 125 
Ellaville, Buck Creek..:------|__....-- 1,000 
Forest Park, Lake Forest.....|......-- 100 
Greenville, Hill’s pond.......|_......- 100 
Gough, Buckhead Pond...-.-.-.|.......- 500 
Griffins Barnes! hondss.0)-=-- | ener 1, 280 
Hampton, Stone’s pond......|........ 100 
Hawkinsville, Fountain’s mill 
NG See cece oe aoe ee ee | eee 1,000 
Jonesboro, Betts Pond........|_....-.- 100 
intervene sane |= eee 100 
McCollum, Coggin’s pond.....|.....-.- 100 
Machen, Wamesley’s pond....|.......- 35 
Midland, HiolasPondso2.. 2--2| ss. see 500 
Millen, Buckhead Creek......|......-- 1,000 
Redd?sipondsaec.an sss4 |e eee 305 
Montezuma, Peed’s mill pond.|__.....- 1,000 
Norristown, Mule Pen Creek..|__.....-. 1,000 
Oglethorpe, Wicker Pond.....|__._.... 500 
Pomona, Bermuda Lake.....-} 1,000 |.-----..-. 
Renfroes, ane Ponds -s5- 2 sees 500 
Reynolds, Horse Creek. .-...-|)_....-- 1,000 
Goodwin’s pond.-.|__...... 500 
Shiloh, Anderson’s pond.....-|......-. 550 
Stone Mountain, cCurdy 
Pond es Fea noese seen eat of 500 
Talbotton, Adamis Pond...... 500, |: = aaseeee 
Black’s pond....-. 500" }'s2 en-ceeee 
Dennis“Ponds. =. s.|: 3 Hae 500 
Leonard’s pond...|.......- 500 
Perryman’s pond.|__...... 500 
Winchester, Felton Mill Pond.|._..._-- 1,000 
Woodbury, Gilbert’s pond...- 500\\|o= sseeeeee 
Tllinois: 
Algonquin; Fox Rivers------c|-..--eee 625 
‘Antiochsichowlakel-o-aaeseeineee eens 375 
Atlanta, Kickapoo Creek...-.-.|_......- 400 
Barrington, Bangs Lake......|........ 250 
Rake Zuriches<-.\ss0 eee 400 
Benton, Blakes Pasture Pond.}........ 250 
Moores: Ponds 5.254-4|p nee 200 
Bloomington, Heafers Lakes..}........ 400 
Carbondale, Caldwell’s lake...}_....... 150 
Cary, Highland Lake...-.---.|)....... 200 
Carlinville, Rinoker Lake.....|.°...... 400 
Carrollton, Elm Grove Pond..|........ 400 
Coffeen’ CnitestRond ise sess) ee eee 100 
Collinsville, Lake Geneva.....|........ 200 
Coulterville, Illinois Central 
RVR PonGet ces ee sence ceaeee 200 
Downers Grove, Salt Lake....|........ 400 
FH lein, (NORPRLVOD= tas ee | ee ee 1,350 
Everett, Armours Lake......-}........ 600 
Franklin, Chicago Burlington 
& Quincy Reservoir.......-|.....--- 200 
Freeport, Yellow Creek.......|........ 625 
Grand Chain, Reicherts Pond.|.......- 350 
trays Lake, Druce Lake.....}........ 400 
Gages Tiakois 7.s|ee--o- 375 
Taylors wuake: v.32 oe.c= ce 375 
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LARGE-MOUTH BLACK BASS—Continued. 


Finger- Finger- 
as lings, lings, 
Disposition. Fry. | yearlings, Disposition. Fry. | yearlings, 
and and 
adults. adults. 
Tllinois—Continued. Kansas—Continued. 
Harrin, Coal Belt Lake.......]........ 150 Medicine Lodge, Best’s pond..|........ 450 
Railway ake: 2... fc... os 150 Currie Pond. |se.- anes 300 
Hillsboro, Arney’s pond......|........ 50 make. 2 |io agence 300 
McDavids Pond...]........ 400 Fryingpan 
Seymour Fishing HigkGe asic am antes 300 
Mb hakes <2 22 foe aeces 200 Old Creek 
Woodland Home Wakes. 5.5 cloe..een 450 
ARO een siccneis'|s cams! 50 Wrest Dales .|2.25-s-- 300 
Hinsdale, Salt Creek..........|.....:.. 1,100 Wilson’s 
Jacksonville, Packing com- DONG 3-2. |e5 nee 100 
iP ER iret ee ee eee le Sea 200 Mound City, Little Sugar 
Kewanee, Glen Oak Park Lake |........ 150 Credkie so eee sae ee oc onlsac ee ces 450 
Windmont Park : Mullinville, Middle Kiowa 
PONG Sear e nn esl eae ae 400 Credhkc 5. case ance ee centers lane ae esis 300 
Litchfield, Chautauqua Lake.|........ 600 Pittsburg, Meadowbrook 
Lockport, Rock Lake.........}..-...-.- 250 ODOSEsanee use eeloem- sees 466 
Mahomet, Sangamon River...|........ 500 CVIUS POUG = ree lasee == 233 
Marine, Marine Reservoir...-.]........ 250 Wabaunsee, Brown’s pond...|----.--- 100 
Mascoutah, Lincoln Lake....-]........ 200 Wamego, Rock Creek........|-------- 450 
Mattoon, Mattoon Water- Kentucky: 
MEOLESMUCSELVOIE 90 < cm ani cos |- cc se 500 Flemingsburg, Dudley’s pond }.....-... 100 
Meredosia, Meredosia Bay....|........ 60 Greensburg, Big Brush Creek.}......-- 75 
Miles Station, Walnut Pond..|........ 200 Clover Lick 
New Burnside, Caspers New Creekts oes sees ocee see 75 
POU oe on casa tan Sa ciciimiae soe | einac.e os 100 Green River.....|...--.:- 75 
Rockefeller, Diamond Lake...|........ 375 JohnsiCreskee cease tote oe 75 
Round Lake, Fish Lake......|........ 125 LittleBrush 
Round Lake....|........ 125 Creekits 552k.) oes 75 

Shepherd, Sni E Carte River.|........ 100 Little Russell 
Sparta, Illinois Southern Ry. Creoks ee ceccenlate-e eee 75 
ELT Lhe Se ee eae See seme 300 Meadow Creek...].......- 75 
Sieniinp ROCK River. . 52st |s.ekece 150 Pitman Creek....|......<. 75 
‘Thomasville, Thomas Lake...|........ 150 Russell Creek. ... 375 
Thornton, Thornton Pond....|........ 600 Shiveley’s pond .}.. se 75 
Tiskilwa, Illinois and Missis- Guthrie, Linebaugh’s pond...|.... =e 200 

Tipe NOT ee mien eee eee 300 Taylor’s bie pond...|... ae ewe 200 
Waggoner, Deer Lick Pond...|........ 100 Louisville, Ackerman’s pond .|........ 400 
Wilmington, Kankakee River.|........ 250 Burford’s pond....|........ 800 

Iowa: Hargersheim er 
Bellevue, Mississippi River...]........ 13, 034 Ronde etecees| esos 400 
Boone, Des Moines River.....}........ 2,000 Park View Lake..|.......-. 400 
Baran Whites pond... 22204525. 25). 125 Munfordville, Carden’s pond .|...-.... 400 
Ida Grove, Todd’s pond......|........ 100 Rowletts, Runnell’s pond....|......-.. 400 
Marshalltown, Iowa River....|........ 425 Garvin Pond See. os |-oeneaee 400 
North McGregor, Mississippi Hardyville Lake. ..|........ 400 

RMI ear ct ce ews oO S| cls wares 3,725 || Louisiana: 

Onawa, Blue Lake........... Leslee 5a 400 Bonita, Bonne Idee Lake. ....|........ 100 
Percival, Opossum Lake......)........ 125 Calhoun, Station Lake.......].......- 300 
Pierson. Davis bond: -7 6 22st on 8k 100 Wisner, Anderson’s ponds....|.....-..- 440 
Stanton; Larson Pond... .....|-.. 1... 125 Gilberts: Pond: <<. . 2. |:22ese2s 220 
Kansas: HICKS PONG see Sco ae oe oes oe 70 
Baileyville, Horseshoe Pond..|........ 300 Lewis Ponds: cac. os. |soet eee 110 
Blue Rapids, Big Blue River..|........ 450 Shipp's POuG= 2: 222-4] 2 e25e 220 
Little Blue River}........ 450 || Michigan: 
Bonner Springs, Lake of the Bireh, Three bakes s20. 7... ecttee eee 200 
Gis 1 ee ee RS ae es Pee ee 250 || Crystals Falls, Holmes Lake..|......-.. 210 
Chanute, Welda Reservoir....|........ 300 Delaware, Beaver Lake.......|........ 325 
Cuba, Beneda’s pond.........|........ 200 | Bete Grise Bay....|...-..-. 375 
Mureka, Carter's pond .....-.2|..-....- 100 Dur Lakes: = 203s |sseee-- 375 
Edwards Lake.......|....:-..| 300 Tron River, Lake Fifteen.....|........ 150 
Bpring: Creek ..2..-..--|---02.-- 300 Ishpeming, Lake Laurie......|.......- 210 
Holton, Rafter’s lower pond..|........ 450 | Kenton, John Brown Lake...|........ 210 
Kansas mip Idlewild Lake. .|........ 200 | Mandan, Breakfast Lake.....|........ 375 
Kingman, Brown’s Lake.....}........ 100 Dake Addie... ....<':|2<.+= =. 375 
City Club Pond....|...... | 300 Schlatter Lake......]........ 375 
Connors pond... ...|-<:.-.:. 100 |} Pentoga, Chicagon Lake......|....-.-- 280 
Kling, cement company lake .|........ 900 || Watersmeet, Katherine Lake.|........ 120 
Lenexa, Lake Killarney.... 200 || Mississippi: 
Myndon, Salt, Creekssss2 5 .< <|:.-.....-. 300 || Columbus, Alligator Lake....]........ 200 
Manhatten, CountryClub Lake|........ 100 | Lake Dotherow...|..-.--.- 200 
Rocky Ford Creek. .|........ 250 | Tombigbee River .|........ 400 
Marion, Clear Creek..........]........ 300 || Electric Mills, Electric Lake..|......-. 150 
Middle Creek.........]........ 450 Lauderdale, Lakeview Pond .}.. ay 150 
South Cottonwood 450 Macon, Connor Lake.........|--..-..- 150 
Creek..... Seer be Pea 450 | SIANG) PONGS..- <2. <s!ee oes <= 300 


4789°—14——_11 
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LARGE-MOUTH BLACK BASS—Continued. 


Finger- Finger- 
isa ath lings, lings, 
Disposition. Fry. eannes, Disposition. Fry. ror 
adults. adults. 
Mississippi—Continued. New York—Continued. 

Macon, Holbergs Pond...-...]........ 150 Aimar, Monee ond ese eee sane eee 120 
Howards Wake-seeceea|-eeeneae 150 Sheridan Pond!i0. 22 4\) 02-02 120 
RoplariWakeserese at) series 150 Auburn, Owasco Lake........|.....--- 240 

Muldon, Ivy's ponds ---22-2-s|----.--- 200 Binghamton, Chenango 

Okolona, Cook’s pond.....-.-. |baseseer- 200 IRIVGr coceeeeleseeeees 150 

Hast lake teense emp eeenas 200 Sus quehanna 

Scooba, Adams Pond.......-.|........ 200 Rivers. 2c cel besesees 225 
AighfordsPon dearest sae sees 200 Clayton, St. Lawrence River..|........ 720 

Shuqualak, Anderson Pond..|........ 300 Clifton Springs, Canandaigua 

Bardwell Place Créak. 7) 2225080 S| See es 120 

Ponda teat = oes 5 eee 150 Eaton, Eaton Reservoir....-.|.---..-- 120 

BelliPondeeseceec|escesere 150 Gloversville, Caroga Lake... .|......-- 186 

Bethany’s pond.-)........ 150 Mountain Lake..|......-- 180 

Constantine Pond|........ 150 Greene, Chenango River...-..|..------ 225 

MaviseRondeeeee heen ees 150 Bchoraket sass eee 225 

Merona, Walkers Pond 222-2 bo... - 5. 200 Homer, Skaneateles Lake.....|..---.-- 120 

West Point, Grove Lake.....-|...%-.. 200 Ithaca; Cayuga ake =o. 2.2 s|-e sess 300 

Eanm oneal weriers| se eects 200 Johnstown, Canada Lake.-.-...|....--.- 120 

HomeWbakersse ee | oie fee 200 Green Wake! oo224|-oseee ee 120 

Take" Dypee. zee: |eseaecee 600 Willy deakews 22 4\ ese aes 120 

AGUS sROnG ease soe see 200 Otter Lake® .. 221223 ee 120 

Wiatkins'Pond Sirona 400 Stewart Lake....|........ 180 

Missouri: Westbrooks Pond|........ 200 Stuik: Lake 2) --22]2-p0-s6 120 

Birch Tree, Current River, Lisle Ghee Lake....-.-|...----- eo 
Jacks Fork....... RRO Ue ON aba 150'll)) ai eetcoer anave bet Ce RoC MMIE TS eo 

Bridgeton, Edrus Lake.......|.....-.- 300 sae aha aces ree ais BER 

Cassville; :Flati€reeke:: 322.222. .2----< 450 Branch 120 

Chicopee, Current River....--|.....--- 300 GiniyeliGreci aaa eee 80 

Clinton; Artesian Waker te 2-2 5|355 25 2. 200 isenal Gna lle. 120 

Fish Lake.......--.-)..------ 200 Norwich Chena Bd Take grees aa Bp 225 

Columbia, Lake Dutcher.....|........ 450 Tall Shaaiiae Gece Téalee eee 180 

Deepwater, Dickey’s lake.....|.......- 200 Salisbury Eaton Pond. eiiiea Civ. 120 

Excelsior Springs, C Lake om 150 Saranac Inn Station, Upper 

Wales Lake fee ee 150 Saranac Wake .....---.--.--|---+---- 120 

Greenfield, Turnback River... 650 WSS Bapthen Lakes aa og 

Holmes Park, Bass Lake... 150 || North Carolina: 

Kansas City, Fairmont Park Asheville, Fernihurst Pond... 750) |< ae 

TORT CRT aurea an CUD Var Dualbinee tal: 685 Biltmore, ae Laake See; il, bee aShosssest 
i iv ones Pond.......- 750 »| Seca seen 

Rater, GOHne Ravel, Sor ahaa ee 600 Bonlee, Bear Creek Pond.....|..--..-- 50 

Marshall, Martins Lake.......|.......- 200 Corapeake, Jones Mill Pond. . 600) | 2 eee 

Mexico, Burlington Lake.....|........ 450 Durham, Eno Run...-.-.--..|-------- 500 

Mexico. Waterworks Earl, Broad River Pond.....-|.--..--- 200 

TRAC Scee maar stalling vale 450 Elkin, Chatham Lake.......-|..--.--- 150 

Railroad East Lake..|........ 450 Elkin Creek. ...-...- BE BSG se 150 

Ozark, Finley River..........|........ 200 Hendersonville, Allen’s pond. 750\\|S=ee ee 
Parkville, Emily Heights Highland 5 

IPOH GI Rhee ae hs reo ali ae fee 150 Lake......-) | 750 |...----.-- 

Pendleton, Lake Farm Pond.|.......- 600 See Park 750 

Seneca, Big Lost Creek.......|......-- 200 L 2 ate 35 seals fe pEesso sce = 

Sullivan, Lake View........-.|..----.- 150 Lake War Se keep ee 

Vandalia, Spencer Creek......|.......- 300 Lill © Pp ae 1,5 : gee eae 

Webb City, Center Creek..-.. 250 Hillsboro, B Pp ma WS Se 750 |.------ 600 

West Belton, Mahan Pond....|.. 150 LUUSDoro, Derry te Farrel ea 

West Line Prospect Hill Lake. 150 pa eee ee nna Cot- ne 

West Plains, Crites Pond.....|.......- 150 ton Mills Pond........... SEI pa eoa coe 

Nebraska: Littleton, Granite Pond....--|..--.-.. 400 
Arcadia, Middle Loup River..|........ 500 Lucama, epee P gods: # ye ear ala Ui oe 
Falls City, Maust Brothers CWSe DUS SOR Oem oe eas 

Byriigiake sce ae ceele eee 375 Monroe, Sparrow Hawk Farm 

Imperial, Frenchman River..|......-- 375 s P ne SG oag OO a RET ye 

Lodge Pole, Lodge Pole Creek.|........ 500 PERERA Sate slsiees sar 2s = as 

McCook, Kelley Lake.........|.......- 250 Oxford, Cozart’s mill pond...|..-...-.- 600 
North Platte, Pawnee Springs Sie gud Reet [a eta ss 
ANG 3 erreen ices eetee lanes *h 100 |! pine Blatt Aberdeen Greek. |....2.. 250 
CO at Be ee earn — Raleigh, Beaver Dam Pond 35|>2 see 500 
Bly: avellandplualest sere seater cence 150 é Hintons Pond.....-.|.--.---- 400 

New Mexico: Ridgeway, Smith Creek......|.-.----. 400 

Vermejo Park, Bartlett Lake.|.......- 375 || Oklahoma: 

New York: ATRUSMiBitten Creeke ee = <1. ona) ecaateee 150 

Addison, Canisteo River......]-...---- 450 Cobb Lake........--.-|]-------- 150 

‘Altmar’ Wilack Ponds sesectall acee ela 120 DakeiNavaiose sce c-a<s)s00see 225 


Hendersons Pond....'........ 120 Stinking Creek.........!........ 150 
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DistRIBUTION oF Fish AND Eaas, SHown By Locauity AND Species, ror liscau 
YEAR 1912—Continued. 


LARGE-MOUTH BLACK BASS—Continued. 


Finger- Finger- 
lings, lings, 
Disposition. Fry. | yearlings, Disposition. Fry. | yearlings, 
and and 
adults. adults. 
Oklahoma—Continued. Oklahoma—Continued. 
Ardmore, Anderton’s lake....|......-- 100 Mountain View, Stinking 
Ardmore Rod and Creokt. 20 |e ease 70 
Gun Club Lakes.|........ 750 Vankirk 
Ardmore Water Tikes Vs ie oeatea 70 
Wiorkstlake.wioss|2 +405. 600 Norman, Ambrister’s pond ...|...--.-- 150 
Ball hakens nccse=s|so< ser 600 O’ Keene, Littrell’s pond......|.-.-.---- 35 
13K 20d OC CEE Sean mae| ae eer 300 Oklahoma City, Northeast 
Browns Creek......|-------- 100 Greeks 3. 2-5 |22- 5 200 
Brown's PONG.---|- 2c. feo 200 Spains Crys- 
Byres PONG-k so clone cose 500 ta! Springs 
Chickasaw Lake...|....:... 300 Dake. ees false ee ans 225 
Colley’s bass lake. .|.......- 150 Peoria; Lost: Creake: 2-552 Ss eel=sse~-- 250 
Lake Kinkade. ....|.....-.. 300 Pittsburg, Lake Austin.......|------.- 400 
Pittile sakes 2=..- |. sence 600 Pittsburg Reser- 
Lykens Branch....|...-.--- 100 VOI Sore eee meee ae 400 
Pretty pranch)s.52)5 2.0/7.5. 100 Sayre, Salome Lake. .........|-------- 110 
Riles’S lakes pe. ss |. anaes 300 MIDITO, Oley ia kes eats Ho ss leen ene 300 
Roberts bonds. ----|o>-+- -.- 300 Sulphur, Lawrence Lake.....|-------- 200 
Rock Creek Lake. .|....--.- 150 McAdams Lake.....}-------- 200 
Mock Wake.e.-s.--~\bcos- ~~ 100 ; Willow) ake ope eclees sone 100 
Redvers Pond==.222| 02.5. 2. 500 Tishomingo, City Pond....-.-.]-------- 150 
Silver bake. =~ 22 -s.):2=-. --- 150 Foley’s pond .:.-|-=------ 200 
Walson bakes e2|so- 24 22 500 Peter Sandy 
, MOURNE Ss TAKOL. oo Selec ae2s << 300 Creeks eee sae con 200 
Atoka, Gamble Creek.........|....-.-- 100 Washita River. .|-------- 300 
Hiwana Club Lake....|.......- 300 Wolf Spring 
Bingen cedar Lake. es sn: |oce = oe 70 Creal Saree ae 150 
Blair, tHoeath’spond =... 2 |. lose. 75 Valliant, Glover Creek, West 
Canute; Hiders Pond)... 22: <|. 6.22. 55 OnE a tee ehe epee se ena ie tetanic 600 
Turkey Pond. ..22--|s2--2--. 55 || Pennsylvania: 
Cordell, Brownlee’s pond.....|.-.----- 150 Brookdale, Quaker Lake... .-.|-------- 225 
DipAIpHa- Pond. .2220 05 2.22 Ree ese 150 Dilverwakese es |-- eee = 225 
Baormhardt’sipond=-- -2--|-.--5.-. 75 || South Dakota: 
12 CVa'e iy cg Oe ke eee] ee 75 Calone, Dog Ear Lake ........|-------- 500 
Eldorado, Mauldin Lake......|........ 75 _Winner, Cottonwood Creek. ..|-------- 250 
Sandy Creek. 2222 2.|-2 55-2). 150 || Tennessee: 
Elk City, Elk City Reservoir.|........ 110 Bristol. Holston River........|-------- 400 
Indian Ponds 2. 2/522... 55 Holston River, South 
Enid, Elmwood Grove Lake..|........ 7 Bork aa: sees Sealant 400 
Erick, Terrells Lake .......-- 110 Mountain City, Boiling Lake.|-------- 400 
Foss, Phillips Pond...... =e 75 Ripley, Hatchie River........|-------- 290 
Frederick, Silver Lake aaa 150 |) Texas: 
Williams Pond.... 150 Abilene, Deadman Creek. ....|-------- 275 
Garvin, Crystal Lake.........|........ 100 Alba, Craven’s pond 75 
Gibbon, Spring Creek........|........ 35 Hopkins Pond ck. 400 
Gotebo, Cavalry Creek......--|........ 110 PakkeiMc Ki oh tse 22 oe eel arate - 800 
Minton’s pond......-|....-..- 110 SMS) al OLS) eae ee a 400 
Hinton, Walker Lakes........|........ 140 Wineht Mill Pond 2sc.c|- ome 400 
Hobert, Big Elk Creek.......|.......- 145 Alto, Meadow Lake..........|-------- 125 
Little Elk Creeks. ..:|. 2.2.22. 275 Alta Loma, Silver Lake. .....|-------- 150 
Holdenville, City Reservoir...|......-.- 200 Archer City, Ikard’s pond. ...|-------- 150 
Hugo, Kulli Chito Lake......|........ 150 Arlington, Rudd’s pond......|-------- 250 
Lawrence, Lawrence Lake....|.......- 200 Silverdake. os. . aeeecse senile. ose 259 
Lehigh, Choctaw Lake.......|........ 200 Asherton, Sullivan’s pond....|-------- 175 
City Lake. 23 i325 54h. 2a: 100 Athens, Button Willow Pond.|}.--.- --- 125 
Lookeba, Walnut Grove Lake.|........ 70 Kooncreek Klub 
McAlester, Chapman Lake ...!........ 100 Taps aod eS aa eee 2,450 
Gordon Lake......|.....--- 100 Atlanta, Richey’s pond.......|-------- 500 
Efardy Spon) ocec sees 375 Axtell, Thom DSOW’SHPOLIG see ie | aes 750 
Highland Lake..:.|.......- 175 Bagwell) Riley bond cae ses 2. |\sece nce = 500 
Whitehead’s lake. .|........ 100 SPL ONG. oe ce alee 1,250 
Mangum, Cowan’s pond......|........ 75 Baird; Clear’ Creek. -~-....5...|so0--~-- 400 
Hamerville Pond...}........ 75 IIBERIS RONG see een 100 
t Martins Ponds... .-|......-- 150 BABES AOrOss PONdes-.25-.5-.|o--- c= 150 
Marietta, Askew Lake........|........ 300 Shore’ssponds 2-252. 5s}02 2225 50 
LGU ith a 100 Phornni Wake. 2.6. 5|5 i. soe 150 
Marietta Rod and Bastrop, Goodman’s lake.....|..-.---- 200 
Gun Club Lake...|........ 300 Martin's lake... .-c|--2--.== 300 
Williams Creek.....|........ 200 ediss Box PONG! 502.262. ...|--2-se = 125 
Mill Creek, Brushy Creek.....}......-. 300 Bellville, Mall Creek.......2.-..]2---c<.s 500 
Mill Gregicece osc). .5...-. 300 Benoit, Mustang Creek. ......|.--.---- 633 
Three Mile Creek .|........ 200 Bettie, Anderson Pond.......|.------- 125 
Milburn, Blue Rivemess- 2... .|2- 2... .. 300 Uo Vad be) ee 8 500 
Mountain View, Medicine Mies Aker. 5.2 co.62 |e eu soen 500 
OU 70 Pankhurst Ponds.....|.-.----- 700 
Saddle Moun- Big Sandy, Faulk’s pond.....|..-..--- 500 


tain Creek.'.......- 105 Birome, Crawford’s pond.....'......-- 75 
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DISTRIBUTION OF FisH AND Eacs, SHown By Locatiry AND SPECIES, FoR Fiscau 
YEAR 1912—Continued. 


LARGE-MOUTH BLACK BASS—Continued. 


Finger- Finger- 
lings, lings, 
Disposition. Fry. | yearlings, Disposition. Fry. | yearlings, 
and and 
adults. adults. 
Texas—Continued. Texas—Continued. 
Bishop, Bishopwiakes soe sees|eos=-22- 450 Eastland, Lake Horney.......|....-.-- 550 
Boerme, Ranger Lake.......--|....-.-.- 50 ake WieWea2- - . -=\qece ae 275 
Brady, Anderson’s pond......|..-..... 250 IbyerlasPond 23 23|aeeeenee 100 
IBTa diya Cheeks eens ree hee ee 750 Electra, Chino Creek Pond...|......-. 250 
lat Branch Wakese. alesse 250 Wallow, Bond? >. - 55 sees 250 
nd sont@reekeeee ee 4 ae eee 500 Windmill Pond 7-22 |2a5-956 250 
Bronson, Hufiman’s pond....|........ 125 Elgin, Sandahl & Bergman 
Brownwood, Brownwood Ponds ssc see = nena Seen 125 
akesvereee ss|55.02 2.8 500 Fate, High Point-Lake. <2... 3). 22 sses5 800 
Hord’s;pondse- = (he ss5-6 150 ollner/s pond. 2-225-<-=|--eeene 115 
Me Clelland’s lint Mae hake. oes aoe pel Seeeerer 500 
{001810 98 AR oa | wets ae 250 Gedder Pond: 3203-0 e|5-eeeee 200 
Smithwakeseres|es-tese. 150 Grand ake iy ca-e seen 500 
Bryan, Fin and Feather Club Pecan Wake-2: 22 tas-2)-| seeps 200 
Ke Sl tape re Oe ieee rs ee 150 Floresville, Ewing’s pond.....|........ 75 
Golfiakerscecre. a 556|teeen ee 500 Bloyd) Minnie akelss—.2--.4+|-e-seeee 400 
IBA HaleisseOndesseaseas a |p aeeeeee 250 Gassaways Park Lake.;.......- 1,000 
Calvert, Calvert Country Club. Fort Worth, Duringer Lake..|...-.... 1,645 
BBW (hls lee Ws ee ei as ea Caen Pa ie 400 lis Takes = sa\2- aaceee 960 
Cameron, Fontaine & McLer- Fosdick’s pond..|........ 300 
TAME ON Cg ne ee renee asee tes 200 Make VieWice=s3| s45see 685 
Campbell, Mitchell’s pond...-|.......- 200 Foukes Spur, Highland Pond.|........ 125 
Canadian, Horse Creek Lake..|...-.... 857 Little Sandy 
Caro, Clear Branch Lake......|..:..... 600 Creek. 5: ..20)|{5 eee 1,000 
Carthage, Walls Pond.........|.......- 125 Moores Lake....|.......- 125 
Center, Brawley Pond........]........ 125 Franklin, Fulton’s pond......|........ 50 
Clarksville, Cuthand Club Lake: Lelasse 22: 293 |22 4a 50 
TgcOs 2 sae eed hee eee 500 Little Brazos River, 
Foreman’s pond.|}......-. 500 HastPorkss 52 S=- seen 50 
Wwake\@panese ales aes 100 Gainesville, Artesia Lake....-}........ 300 
White Oak Lake.|........ 500 Blocker Creek..-.|..-.-..- 866 
Clifton EhillipssPondeee se eae 150 Brushy Elm 
Wiestleyzsipond ste -e a |e eee 125 Creek Ii aa. se abeaer 766 
Cline, Turkey Creek..........|.......- 1,375 Chin-Goons Lake |.......-. 300 
Clinton, Judy’s pond.........|.......- 300 lm! Creek 2-22 eee 500 
Coleman;) Hords Creek.2.2..22))) 22.222 633 Bish) Creek 5-3-262|2aecesse 866 
Wilkinson’s lake....].......- 150 Hickory Creek... -|7-2---2. 866 
Collinsville, Hudspeth Pond..|........ 125 Ibeeperi@reek= os 4|ssseeeee 766 
Columbus, Smith Pond.......|.......- 150 PecaniCreek=-= > sal). ene 872 
Comfort, Guadalupe River....|.......- 400 Roek/ Creek. [7 s2|2-ssseee 766 
Cooper; Bass! Wake.-25-..2-ss4\sn cele. 700 Scott Creeks 254 |e ere 766 
Corbet, Willow Lake.....-...|........ 375 Spring Creek-22-2.|-20 eee 866 
Corsicana, Burks Lake........|_....... 500 Garrison, Little Joe Lake.....|.......- 300 
Wak eny rire see | soe 150 Gaston; Round Lakes. 2 25s2|-oese eee 125 
Lakes Nos. 1, 2, Germania, Osborne’s pond....|.......- 275 
ands: acceeeenealae Kae 450 Gilmer, Abneys Lake.........|.......- 250 
West Hardy Lake.|.......- 500 ROrter’S spond se--esee||=-seeeee 500 
Cotulla, Joe Jean Lake........|........ 100 Glidden, Lorine Pit Pond....|........ 1,500 
Coupland, Goetz Lake........].......- 500 Gladewater, Tuttle’s pond....|.......- 250 
Crystal City, Jones Pond.....]........ 300 Gonzales, Thorn’s pond.......|.......- 150 
lekeibaal TeYoyavely salen 250 Gordon, McCallister’s pond...|..._.... 100 
Section 86 Reser- Russells "Wakecsesec|o- sees 275 
VOUS ats Mae ot ies 175 Goree, Cofiman’ Makess-2-2—0| seen eee 50 
Dallas, Kidd Spring Branch..|........ 125 Gorman, )Bassivaken asso oseea sesame 150 
Dawson, Dawson Club Lake..|.......- 80 Granbury, Blue Branch......}.......- 150 
Eldorado Ranch Grand Saline Saline Creek. ..]........ 2, 000 
Leto a6 |cieanes Arey Yel Pan ue 750 Greenbrier, Beckham’s pond. |.......- 750 
DWeluRionirelanduaken sss 55 25 | eons | 1,375 DuckiCreek We,s | State 750 
Denison, Lake Burchfield... .|........ 125 Greenbrier Creek .|.......- 750 
Rod and Gun Club Greenbrier Lake..|......-- 750 
AK Ot erie cee aon eee ices 500 | Indian'\Creek: 2s. 3|tease se 750 
Sand Creek Reser- Mid Creekies s2e ree 2 ace. 750 
VOU es ene ces eel aes See 1,925 SandPond saseeae eens 750 
Detroit, Bennefield’s pond....|......-- 500 Williams Creek...|........ 750 
Detroit Oil Mill Pond].......- | 40 || Gresham, Pine Lake...-......]........ 200 
Kerbow’s ponds.....].....-..- 1,000 Guadalupe River Station, ‘ 
Mathisirondise 2. salh-ce cee 500 Guadaltipe River-<25422--52|-<-e 5 425 
Mathis & Cherry’s Hallsburg, Bordvsky Lake...|.......- 125 
WONGE sac aoe ee eee ae 500 Rock ake: 3-e5:).3|*i.sce08 125 
Dilley, enty7s) pon Geassseers eee 250 Hamilton, Cow House Creek..|.......- 500 
Dorchester, Higgins Pond....}...-..-- 167 Hamlin, McNeal’s Lake....../......-- 325 
Doucette, Wigley Spring Pond|}......-.. 300 Heidenheimer, Wilder’s pond.|......-- 20 
Dunlay, Saathoff’s pond....:.]......-- 100 |} Hempstead, Hancock Lake...|......-- 800 
Eagle Ford, Cowham Lake...|......-- 300 Thatchers Pond .|.......- 200 
Eastland, Davenport’s pond..|........ 100 Henrietta, Choates Pond.....].......- 720 
Lake Gonzolas.....!..--.... 100 Hillsboro, Patterson Lake....].......-. 685 
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DIstRIBUTION oF FisH AND Eaa@s, SHown By LocaLity AND Species, ror Fiscan 
YEAR 1912—Continued. 


LARGE-MOUTH BLACK BASS—Continued. 


Disposition. 


Texas—Continued. | 
Honey Grove, Fin and Feath- | 
er Club Lake | 

SISnaa erat: s 


"Jones Pond 

Lofgren’s pond..... 

Mayfield Pond..... 

iT. & Bo Vv. Pond::- 

Willett Pasture 

Pond 

Yonkapin Pond....| 
Huntington, Lake Bessie 
Tatan, Kock’s pond 
Imogene, Ray’s 
Italy, Campbell Lake.........|...----- 
Mehare Dakes-...-.-22-|..-22>2 
Jacksboro, Lost Creek 
Twin Mountain 


Lak 
Jacksonville, Davis Lake.....]..--.--- 
Park Lake 
Kaufman, Bishop Lake.......|- Beas Se 
Snowlakes 2h. 228 (2224252 
Kemp; Berry Ponds = -8 2.2... |----2=>: 
Cedar akens.- 252-25 se 


Kemp Hill Lake. ..-...|...-.--- 

Won geass 6-2 5|> Sie = 

Reasnover’s pond.....|.------- 

Sycamore Lake..... See e 

Kerrville. Clark ’Pond =. 22222 125s 
Guadalupe River.. 

Gus Lake. ....=:: - 

Harms ibend >< 2.22; 4 

Mothivake: =<. ssecle = 

Lake Cawthorne 


BeTess VA CIINS PONGs=6 2.2 tace bee aes oc 
Lamesa, 1 OR J 
Lampasas, Culver’s pond.....|.....--- 
Lancaster, Moreland Lake....|....-...- 
Laredo, La Pita Lake........|......-. 
Lelia Lake, Lelia Lake.......].....-..: 
Leon Springs, Leon Creek . -:.|-.-...-- 
Lexington, Pursers Lake 
Lincoln, Mucke Pond 
Lockney, Sunnyside Lake....!......--. 
Lometa, Procter’s pond 
Longview, Barker’s pond.....|.....--- 
LEAT he) to eee Pee on 

Sabine Club Lake. | 

Teague’s pond.....|....-.-- 
Longworth, Longworth Lake.]....-..- 
ae Oak, Ma ’s 11101 G SS Bae are 
Lyons, Rubach’s Tee le oe eee 
abank, Grays Fond: .../<. ...]-.....-- 
Mitchell’s pond 

Ie TG OO ae 
Madisonville, Goode’s pond...|........ 
Manchaca, Cameron Lake... .|......-. 
Onion Creek...... 
Summerrow Lake. 

Manor, Cottonwood Pond....]........ 
Marfa, Lake Colpitts.........]......-. 
Marlin, Scheef’s lake-. -......]......-.- 


Finger- 


Disposition. Fry. 


Texas—Continued. 

Marshall, Silver Lake........ 

Mart, Sunny Lake........... 

Mathis, Willow Pond...-...-. 

Meridian, Meadowside Pond.. 

Mico, Medina Valley Pond.... 

Mineola, Butler Lake.......-. 
Emory Pond.......- 
Hannah Lake......- 


Mineral Wells, Caddo Creek...|.....--- 
coe es Park 
Oak Hill Lake. 
Mount Selman, Phialphia 
Dake. .22- =< 
Wade Lake... 
Murchison, Cumbie’s pond.... 
Nacogdoches, Blounts Pond... 
Naconichi Creek 
White House 
Guakes os sasece 
Naples, Jennings Lake...-.-..- 
Navasota, Lotts Pond.......- 
New Boston, New Boston 
Fishing Club Lake.....---- 
New Braunfels, Comal River. 


Newsome, Bailey Lake....... 
Davis Pond....... 
Elwood Club Lake. 
Gillam’s pond..... 
Goose Lake........ 
Harris Lake....-... 
Harris Ponds-25-<|-ossee = 
HIGkS Wake. o.a2cten cee 
ickory bond nt ies... 
Martinis pond. eos: |..------ 
Morris bake sss. 2slee-cc-s- 
Newsome Lake.... 
Overstreet Pond... 


Taylor’s pond. .... 
White Lake....... 
Willow Lake...... 
Newton, Hall’s pond......... 
Park smond ses. =. 
New Ulm, Gerbermann’s 
pond 
Orange, Sabine River.......-. 
Orth, Rogers Pond...-....... 
Paige, Bauerkemper’ Ss pond.. 

Rohde’s ponds........- 
South End Pond...... 
Palestine, Pessoney’s lake. . .. 
Paris, City Makes ek ene 
Gordon Lake.......... 
Gordon Country Club 
Thak@e se aceon nce cma 
Pettigrew Lake........ 
Prairie View Lake....- 
Rodgers Lake......--- 

Paint Rock, Cook’s pond..... 
Fuzzy Creek... .. 

Hog Creek......- 


Je ewwonee 


Perry, Bluhm’s pond........ 

Stamp-Hill Lake...... 
Phelon, Calvin Pond.....-..-.- 
Pineland, Pineland Pond.....|....-.-.- 


Finger- 
lings, 
yearlings, 
and 
adults. 
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DIstRIBUTION oF Fish AND Ecos, SHOWN BY Locatiry AND SPECIES, FOR Fiscal 
Year 1912—Continued. 


LARGE-MOUTH BLACK BASS—Continued. 


Disposition. Fry. 


ee 


Texas—Continued. 
Pittsburg, Ferndale Club 
ake eees eee pee eee == 


WlaziPondes sees |----= = | 
Plano, Kendrick’s DOUG ss sees | -aeeee= 


Spring Creek....------|-------- 
Plainview, Hay’s pond...-.--|.------- 
Point, Kerr’s pond.....------|-------- 
Post, Two Draw Pond...----|-------- 
Poteet, Ernst’s pond....-.----|-------- 

Maverick’s pond....--|-..----- 
Pritchett, Mosers Pond..-----|-------- 
Quanah, Shortie Creek ‘Pond :4|cete se 
Queen City, Hunts Pond es=|--cn=- = 

Hutchinson Pond)...----- 
Renner, Spanky Lake...-.----|-------- 
Riesel, Dietrick Pond.-...----|-------- 

Riesel Pond..-...----- 
Rochelle, Neal’s pond... ----- 
Rockdale, Felton Lake. -.---- 
Rockwall, Railroad Pond...-- 

Tucker Lake. ----- 
Rogers, Baugh Meadow Pond. 

Bullock’s pond. ..---- 

Rosebud, City Lake-~..---.---- 
Stillwell’s lake. .-.- 
Rotan, Red Oak Lake..-..-.-- 

Willow Lake. ..-..---- 
Rusk, Beans Creek. .--------- 

State Lake..:...------ 
Sabinal, Frio River. .-.-.-.----- 
Santa Anna, Garretts Lake. -- 
San Angelo, Bridgeview Lake. 

Concho River... - 
San Antonio, Blue Wing Lake 
Dulling Lake. . .|-..----- 
Westilakeieee-.|-ss-2—-- 

San Augustine, Fountain’s 


Sulphur Springs, Brinker 
WAKO resect === 
Hendersons 


pond 
Sutherland Springs, Cibolo 
Phases 5 AisHecorpcouase Soc s4 bare o. 
Sweetwater, Santa Fe Lake...|...- 
Taylor, Flag Springs Pond sec ieeoec ee 
Washington Lake....|...----- 
Teague, Williford’s pond..-...|-.------ 
Temple, Montgomery’s pond. 
Terrell, Beavers Pond......--|-------- 
Dennehy’s pond....-..|.------- 
Durham Pond......-|-------- 
Eason Pond.....-----|-------- 
toose Lake......----|-------- 
Hellams Pond......--|-------- 
Lovell’s lake. .....-.-|.-.----- 
Rose Hill Lake....-...|.------- 
Sheet Pond......----|-------- 
Thorndale, Newton’s pond..-|.------- 
Thornton, Moody’s pond. ...-|-------- 
Timpson, Ramsey’s pond.....'..------ 


1,000 
2,000 


Disposition. 


Texas—Continued. 
Truscott, Truscott Pond....-- 
Tye, Daugherty’s pond 
Tyler, Beaver Dam Lake...-- | 

Brumby Lake...-..---- 
Chinquapin Lake... --- 
Galy Lake....--.----- 
Griffin’ bake---------- = 
Hamilton Mill Pond... - 
Harris Creek...------- 
Haskins Pond...------ 
aillvakecesss ee -e- 
Hitts Mill Pond...-.--- 
Horseshoe Lake... .---- 
Joly Lake-....-.-.------ | 
Lake Park Association 


Pine Lake. ..----2----=: 
SalineiCreek.-----.-=--- 

Twin Lakes: :.-------- 
Uvalde, Cartwright’s pond. -. 
Kincaid’s pond. ...-- 

Nueces River. .------ 
Van Alstyne, Dumas’ pond... 
Vernon, Spring Lake-.------- 
Von Ormy, Medina River...- 
Waco, Cooper’s lake..-.------ 
Crows Pond. ..-.------ 
Forest Lake>..---..--- | 
Shelton Pond....-.-.--- | 
Spring Lake. ....------ 
Wattsi Pond.>-5----—- 
Westbrooks Lake..---- | 
Waelder, Gentry Pond....--- 
Waring, Guadalupe River..-- 
Waxahachie, Bell Branch 
Dak@ oan poems ee niseiteene 
Weatherford, Red Oak Lake.. 
Weimar, Voitle’s pond....--- 
Wellington, Forbis Pond. ..-- 
Weils Point, Boshears Lake. - 
Goodnight Park 
Daked = =. .ce-- 

Russell’s pond. - 
Taylor’s lake..-- 
Thorn Lake. ..-- 
Williams Lake. .| 
Wynne’s lake... 
Whitney, Wieches Pond....-.- 
Wichita Falls, Clear Lake. .-- 
Denver Lake. -| 
Horseshoe 
paket. -/ 
Fort Worth & 
Denver Lake) 
Sherrod Lake. 
Windom, Gin Pond......-.-- | 
Winters, Bedfords Lake....-- 
Yoakum, Tates Pond....----- 
Utah: 
Lund, Gifford’s pond. ......-- 
Ogden, Wilson Pond...-....-- 
Salt Lake City, Silver Lake... 
Virginia: 

Amelia Court House, Wil- 
liams Pond 
Ash Cake, Maple Grove Pond. 
Ashland, Bowles Pond 
Kings Pond.......-. 
Luckes Pond.....-- 
Barbours Creek, Craigs Creek. 
Baskerville, Elam’s lake. -....- 
Swamp Lake..... 
Twin Lake....... 
Beaver Dam, Little River-...| 
Bess, Potts Creek......------- 


Bon Air, Bellona Pond......- 
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DistrIBUTION OF FisH AND Ea@as, SHown By Locauiry anpD Species, ror Fiscan 
YEAR 1912—Continued. 


LARGE-MOUTH BLACK BASS—Continued. 


Finger- 
lings, 
Disposition. Fry. | yearlings, 
and 
adults. 
“pc ose gag ere 
Chase City, Otter Creek Pond.|........ 210 
Cleveland, Clinch River....-..].....-... 400 
Courtland, Nottoway River. .].......- 500 
Covington, Dunlap Creek.....|........ 400 
Craigsville, Big River.........]........ 400 
Culpeper, Mountain Run..... T0003 |S s25.5-sse- 
Danville, Cain Creek..........|......:. 300 
Chandlers Creek....]........ 300 
BT VOR-ce oe sees) sa se= nso 2,000 
Dan River Lake....|.. 300 
Sandy River........]. 1,000 
Wolf Island Creek 1,000 
Woods hong rn co one aon 500 
Doswell, Harman’s pond.....|........ 200 
Dry Fork, Jones Pond........|.......- \ 200 
Dundas, Callis Mill Pond.....].......- 250 
ilpa, Moore's pond... <--c--<"|se<0sc5- 150 
Westham Fishing and 
Country Club Pond..}........ 75 
Ellerson, Brandy Pond.......}........ 250 
Weaters pong... <5. -(o. 22 j.<2 250 
Emporia, Meherrin River.....|........ 600 
Eulalie, Ca Ira Mills Pond...-]........ 500 
Franklin Junction, Fitzger- 
ple7smli pond’. 2 oon. 2250-2 as 3 oie 200 
Front Royal, Shenandoah 
MSRUDE as Sette nwo seis ac ace rsafe ic | siete ei 
Gladys, Seneca Creek.........]......-- 
Pigeon Run Pond....].......- 
POLGaN PT Otts Creek. 25-.2--- -<|co-nc--.- 
Lanexa, McKenney’s pond 
maurel, Bolton Pond. 22...-oss|.----:-- 
Leesburg, Goose Creek.......- 


Oak Grove Lake... 
ee sctall. Tee's pond 220. ft. 2Ss: 
Lester Manor, Walker & 

- Colemans Mill Pond 
Louisa, Gold Mine Creek......|........ 
Martinsville, Smiths River...|.......-. 
Milford, Broaddus Pond......]........ 
New Castle, Caldwells Pond..}........ 
Neriolks Chip, Makes: .-[b 2.8... 
Ontario, Eubank Pond.......]........ 
Pemberton, Moon’s pond.....|........ 

Trice’s mill pond 
Petersburg, Chesterfield Pond 

Old Tom Creek...]........ 


Purdy, patte’s pond... 22212... Ls. 
Quinton, Waterview Mill 

Lert Ea ee es ee 

Randolph, Figg’s pond.......).......- 

Richmond, Allen’s pond...... 

Falling Creek 

Pond 

Fonticello Pond...) 

Glazebrook & 

Thomas Pond...) 

Grimmell’s pond. 

Licking Creek 

Powell’s pond.... 

Springfield Pond. 

Robions, Pinifer Park Pond... 

Rock Castle, DeNoon’s pond. 

Soudan, Grass Creek.......... 

Stony Creek, Pyus Pond...... 

Tunstalls, Hempstead Pond.. 

Victoria, Meherrin River...... 

Walkers, Walkers Pond...... 

Waverly, Lake Shingleton.... 

Newell’s mill pond 


Disposition. Fry. 


Biot do rae eee 
Whaleyville, Freeman Mill 
IBD pte Soh cto tics ~ <n.“ voll see meee 
Widewater, Aquia Creek Pond 
Yale, Moores Mill Pond 
Grawiord’s pond... -<5-|5 1.2088 
Zuni, Neblet’s mill pond......}........ 
West Virginia: 
Buckhannon, Buckhannon 
RIVERS cae lonmee ete fetal toe eee 


Hendricks, Dry Fork River. .]......-.. 
Holly Junction, Elk River....}.....--. 
Martinsburg, Opequon Creek. 
Millville, Shenandoah River..|........ 
Moorefield, Potomac River, 

South Fork of South Branch 
PRMpn, Tygarts Valley 


Shepherdstown, Potomac 
RAVER AS eee Se Se iale/ain mas ain ta cjo amas 
Weston, West Fork River....}........ 

Webster Springs, Elk River, 
Back Fork 

Wisconsin: 

Almena, Upper Turtle Lake..|........ 
Altoona, Lake Altoona. ......|.....-.- 
Aniwa, iPikebakess -s2nctccina| sc woos se 
Sand Lake 
Bangor, La Crosse River......]....---- 
Parks Lake 


Barneveld, Adamsville Creek. 
Barronette, Mill Pond 
Birchwood, Sturges Lake.....}........ 
Birnamwood, Food Lake.....|........ 
Mayflower Lake}........ 

Brodhead, Sugar River.......|........ 
Burlington, Browns Lake....|........ 
Cables Ditble Make os .05--<<-c2s-2-5- 
Long Lake 
Number Four Lake...-.|........ 

Perry Lake......- lise bee Sees 

Price Lage: = Sess tecele st cee 

Wile yb ake ose caeteeare|e cca 
Centuria, Balsam Lake.......].......- 
Deen Dake. soo laceetee & 


Long Lake 
Loveless Lake......|........ 
Poplar Lake.......- 
Chetek, Chetek Lake......-.- 
Kegama Lake........ 
Prairie Lake.....-... 
Chippewa Falls, Bob Howie 
Peake coo. 

Chippewa 
EVLVOIS, ssn « 
Cornell Lake. .| 
Ermatinger 
Lake 
Jim Falls Pond 
Lake Hallia...! 
Long Lake.... 

Milier’s mill 
pond 
Mud Takeo sv coed 
ya Lake 
Yellow River. .|......-. 
Colfax, Big Eddy Pond.......|.-.....-. 
Larsen’s pond......-. aE ER ei 


gesce eeu 


~ 
il 
o 


Ssnve 
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DisTRIBUTION oF Fish AND Eaes, SHown By Locatiry aNp Spectres, For Fiscat 
Yrar—Continued. 


LARGE-MOUTH BLACK BASS—Continued. 


Wisconsin—Continued. 


Disposition. Fry. 


Colfax, Tollefsons Bay......-. 

Crandon, Bass Lake.......... 
Bishop Lake 
Booze Lake......... 
Clear Lake 
Crane Lake........-. 
Devils Lake 
Dry Lake 


Hemlock Lake...... 
Lake Whitby...-..-- 
Little Rice Lake.... 
Little Sand Lake. 

Long Lake 
Mole Lake.........- 
Oak Lake 


Riley Lake 
Roberts Lake Sees 


elit Lake 
Cumberland, Beaver Dam 


Granite Lake... 
Kerbec Lake... . 
Pipe Lake....-. 
Sand Lake...... 
Ve E million 
Devils Lake, Devils Lake... .. 
Durand, Bear Lake........... 
Eagle Point, Oneil Creek 
East Superior, Amnicon Lake 
Lyman Lake 
Mary’silake-.22|5-s-2-e% 

Hicho; Ottersvakeseeeeseeees|e sees 
Hackley, Big Bass Lake......}........ 
Big Twin Lake 
akeyHeleniaanccecc\ee- aocee 


Haugen, Bear Lake 
Devils Makes ser secee|seeee 
Tuesday,Gake-:.0.-.|5-22-2-. 
Hayward, Big Moose River...|........ 
Big Spider Lake!..j2-2222-- 

Clean Walken ve cetecalnee sea 
Herrington Lake 

Lake Court Oreilles 

Little Moose River. 


Mud Lake 
North Lake 
Hillsboro, Baraboo River | 
INO Soe sobbed lecs=e : 
Hillsboro. Mill 
Pond 


C@nystalWbakerecn- eos 5-0 
East Eight Mile 
Lake 


Pike Wgkeshry ec a-|| ere cis - 
Trappers Lake 


Kansasville, Eagle Lake 
Ladysmith, Chippewa River - 
Flambeau River. 
Lake Shamrock..|........ 
Lake Stephenson.}......-.- 
Potato Lake 


Finger- 
lings, 
yearlings, 
and 
adults. 


Disposition. 


SESS eee 


bagamon 
Loon Lake 


Lampson, Lily Lake 
Marshfield, Little Eaupleine 


Lake Thirty. . 
Pickerel Lake.. 


Melien, Beaver Lake 
Bladder Lake 
Caroline Lake 
English Lake.......-- 


Long Lake 

Meader Lake 

Mineral Lake......... 

Twin Gakes* so 252.-6- 

Menominee, Cedar Lake 
Chippewa River. 

Clear Lake....... 

Cut Off Lake.... 

Lake Menoni..-. 

Red Cedar River 

Stump Slough 

Lake 

Tibbitts Lake.... 

Wilson Pond.... 

Young Lake 

Mercer, Trude Lake 

Milwaukee, Wind Lake 

Mondovi, Mirror Lake.......- 

Nashotah, Moose Lake 

Nashville, Crystal Lake 

Dry Lake 

Jungle Lake 

Lily Lake 

Loon Lake 

St. Johns Lake.... 

Strawberry Lake. . 

Norwalk, Kickapoo River.... 

Moores Creek 

Norrie, Lake Gotoit 

Salem, Hooker Lake.......-.-- 
Sauk, City, Koenig’s mill 


Fry, 


Finger- 
lings, 
yearlings, 
and 
adults. 
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DisTrIBuTION oF [Ish AND Eacs, SHown By Locatity AND Species, ror Fiscan 
Year 1912—Continued. 


LARGE-MOUTH BLACK BASS—Continued. 


Finger- Finger- 
lings, : by lings, 
Disposition. Fry. | yearlings, Disposition. Fry. | yearlings, 
and and 
adults adults. 
Wisconsin—Continued. W isconsin—Continued. 
Solon Springs, Long Lake.....]........ 125 Wausau, Brokaw Pond.......}........ 75 
Twin Lakes..../.......- 125 Buntruck Slough 
Young Lake. ...|........ 100 BONG so S22. otk cul seca 100 
SyeE Ny Orhing ate) oe ER Se ee a 100 Canada Creek... <2]... .5-. 100 
lacie) OED. eee lee 200 GolessPond an 32 6. seseaee oe 100 
Walworth Pond. s.--]....- =... 200 Curtiss Greek: 2 225 sonacee 100 
Spring Green, Wisconsin Deadman Pond.....|......-. 100 
UGIME Ae eon coe ee oe Oe aca cases 300 Eau Claire Pond....|......:. 100 
Stanley, Brown’s lake........}.......- 500 Eau ‘Claire River....|...----- 100 
PY ONOW Veloce — oe ac|- <2 aie 500 Four-Mile Creek.....|........ 100 
Stone Lake, Adell Lake......|........ 125 Half Moon Lake... .|----.--- 100 
Make Donald o-oo. a. 150 JIMOLE HAVEL a fe ee eae 100 
Make Lossc-2. 22 |onc-c7 - = 150 Wate Ponde act csceec|laetiee cee 100 
Nickle Bakes... *|>..---5- 125 ake sMoont. <2 -|oen sce 25 100 
Slim Make. —---~ (eos ose 125 hake Wausau. ......|.5.----< 100 
Sprinp Maken so. |ss 4-4 -. 125 Little Moon Lake...|........ 100 
Three Lakes, Big Lake.......]....---- 200 Tittledib Rivers onl) 222-22: 100 
Big Fox Lake. ..|..-...-- 200 Middle Sandy Creek|........ 7 
Big Stone Lake.|........ 200 iIParchersvl Ondesaee ase ee 100 
Clear Water Ra pyvbEa ke seen goes lose sca. 100 
AKO Seas =| sine = 200 Rothehilds Lake....|.......- 100 
Columbus Lake |. 200 Schwister Lake.....|..-....-. 100 
Four-Mile Lake 200 Short Portage Lake.}........ 100 
Little Fork Silver Cresks acess tate ese 100 
bakoteses onl see no se.: 200 StUrkeonshONGss.. ae| esse ee 75. 
Macosin Lake...}........ 200 WASCONSInMnVOmeees|o acne nate 100: 
Maple Wake... ..|)..2...- 200 White Lake, White Lake. ....|........ 200 
MedicineLake..|........ 200 Winneboujou, Elizabeth Lake)........ 100 
One Stone Lake.|........ 200 Island ake. cizesc tees 100 
Planting Lake Helgerson).......- 100 
Ground Lake.|.....-... 300 Pocket Lakes: 2). 0.3. 300 
Range Line Rash Wakerce|— nce 100 
DAKO See ye sl ie jails 300 Sand Bar Lake}........ 100 
Spint Lakel 52/6. 7--.-% 200 Wonewoc, Baraboo River....|........ 300 
Thunder Lake. .|........ 200 Baraboo River, 
Town Line HasthBranchs. ©2525 so. 200 
Makes jc5<= 55 <|-5-- 5-2 200 Baraboo River, 
Wirrin Wake. ool) s.s—cs 200 North) Branch®*j--.--e.- 200 
bravor, ROCK Waker. 2-2 .2- <5|L- + =~ 375 Baraboo River, | 
Turtle Lake, Skinaway Lake..}.......- 375 WestBranche -.2|¢ J2.+.-- 200 
Twin Lakes, LakeElizabeth..|.......- 625 Horseshoe Pond...|......=. 100 
; Lake Mary......|........ 625 Miliond sae. = ase es 200 
Wausau, Bauch Pond........|.....--.- 100 Woodruff, Clear Lake.......- Seca 575 
Big Moon Lake.....|.....-.-- 100 || Sweden: | 
Big Rib River 2262 |e. <cs 100 RO TED 2 Sr-8 Soak ode eee solace ce ahacts 200 
Big Sandy Creek....|......-- 100 ——— 
Biack:Orecks ooo. sans 4>5 100 Total wee. ao tee etapa 18, 100 485, 993 
SUNFISH (BREAM). 
Finger- Finger- 
lings, lings, . 
Disposition. yearlings, Disposition. yearlings, 
an and 
adults. adults. 
Alabama: Alabama—Continued. 
Abbeville; Hicks Pond.....-.....:.... 200 |} Cullman, Scheffel’s pond.......-...--. 200 
Cappspeonue. ne socase ss. 200 Demopolis, Elmore’s pond..-....-..-- 150 
Bankston, Gardner’s pond........-..-- 200 Bleanors Simms sh Ons... soe... 150 
WS AIpONd se: Joc. occ 400 Elkmont, Locust Pond...........-... 400 
Birmingham, Warren’s pond......-...- 50 Poline roe Dake. .-.5..--c..ss2e6ss 150 
Caniden’ Bay) Pond $2324. 5. 5... 5.5.35 150 Murphy’s pond... . -.<-----<3- 150 
Chase, Cullom’s lake: 0222 -2-..----- 200 Butaalas enl’s pond. gs... 5-.---+2-- 100 
Clayton, Floyd’s'pond.J....-........ 50 | [rag Sholsvolgcyy 66) 0 1) eee eee eer 100 
Martin’s ponds.2.- 2 -.-----.- 100 || Fayette, Berry’s pond...........-..--- 200 
Coker, Robertson Lake.............--- 150 Fort Payne, Steeles Lake ......-.....- 100 
Collinsville, Lake Lay................. 100 | Goodwater, Joyner’s pond........---- 50 
Cullman, Graham’s pond...........-- 150 |} Goshen, Sikes Mill Pond.........-.--. 100 


4 Lost in transit, 885 fingerlings. 


| 


| 
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DisrriBuTION or FisH AND Ea@as, SHowN By LocALiTy AND SPECIES, FOR FIscAL 
YEAR 1912—Continued. 


SUNFISH (BREAM)—Continued. 


Finger- Finger- 
‘ lings, lings, 
Disposition. yearlings, Disposition. yearlings, 
and and 
adults. adults. 
Alabama—Continued. Georgia—Continued. 

Greensboro, Lavender’s fond......... 450 Blackshear, Walkers Mill Pond....... 100 
Stickney’s pond.........- 300 Bremen, Beech Creek Pond......-...- 75 

Guin, ‘Pearce’s| ponds snea. soe sees 400 po pelsnis 19{0) (0 Beep cseoecon- 150 
iHartiord .Phelpsspond ss.) -ee.. se." 100 McBurnett’s pond..........- 300 
Hartselle, Aldridge’s pond............ 150 Boneville, Johnson’s pond........-...-. 125 
Jemison, Franklin ponds.........-.-.- 50 Bowdon Junction, Bowdon Ry. Pond. 300 
Millport, Gentry’s mill pond.........- 400 Box Springs, Kings Creek..-.........- 200 
Mobile, Black Fork Creek..-.........- 300 Buena Vista, Taylor’s-pond..-...--.... 75 
Opelika, Lake Opelika.......-....-:.- 50 Calhoun, Hayes Pond...........-..-.- 150 
Odami Creek eee ome ees 100 Roach?sipond 222. se as eaees 100 
Peachburg, Weem’s pond..-.......---- 100 Canton, Etowah River..--..----.-...- 100 
Phoenix, Harden Lake...........---.- 100 Cave Spring, Talalah Lake 150 
Poplar Spring Pond......-..- 100 Chamblee, Manley’s pond...--.-.-.-.- 200 
Randolph, Spring Lake.....--.....-.. 25 Clarkstoa, Cornbrock Pond..-......... 150 
Russellville, Burgess Lake.......-.-.. 200 Jolly7s pond eens ee eee 75 
DouplasiPond=-----.--— 150 Sams pond aaa eee 150 

HMaleis pond ses eae sce 200 Conyers, Hicks’ pond 2 oes .=- eee 150 

Sanford; KaOxS MON) ems. sees ee 100 Covena; Mill Creek... 4-2 eee 100 
Scottsboro, Coulson’s pond..-.....---... 100 Phillips pondss-2 >. sees 150 
Sellers, Garrett’s pond....-..----.----- 100 Covington, Lunsford’s pond......-...- 150 
Giddens/;ponde se eens oases 100 Crawfordville, Ogeechee River...-....- - 100 

Mount Carmel Fish Pond..... 100 Cunningham, Hunt Pond...-.-....... 100 
Sylacauga, Tallasahatchee Creek.....- 200 Vans Valley Pond...... 100 
Tallassee, Carmacks Pond............- 100 Cusseta, Kune’s pond see. e.eeee , 100 
‘horsby; Rollins, Pond.222 = 222 cen 25 Cuthbert, Bealls Pond.........-.-.-.. 100 
LOY, black/s POnGiener. =snese tena 50 Carters Pond (sen aseeoseecee 100 
Wihaley/sipondin en -epe esse 50 Dixons? Pond] soso e ea nae 100 
Younes bloodmPonden sce ssseaee- 200 Crystal Wakerece.escee ees 100 
Winfield, Bowen’s ponds.........-.--- 350 Gefis- Rodis 22-2. see ees 100 
Wihite’s pond= =. mes ance 150 akewViewe eeccas.oae eee 100 
Woodstock, Reno Lake....-.....-.-.. 150 Weatherbys Pond....--...- 190 
Arkansas: Daisy, De loach, Pond: oi... o-- eee 275 
El Dorado, Rock Island Lake......... 80 Dalton, Clearwood Lake.....--.--...- 100 
Snow, bakeloos.-- ss see 80 Crystal ake. oo seter ees 100 
Horrellisiponde naan -seeees 80 Bim Pond 22s. .-sce- ace ae 100 

Helena, Mississippi River....-..-..-.- 15, 650 Decatur, Morgan’s pond..<...-.---.-.- 150 

AIG te; VO S POD cs sep ee eee 40 Poplar Spring Lake.......... 7. 
Mammoth Spring, Warm Fork.......- 6, 230 Douglasville, McElreath’s pond....... 100 
Wynne, Kaillone Pond...-...----2---.: 50 Drybranch, Tharpe’s lake....-.-----.. 250 
Colorado: Duluth, Pace’s pondis. = see=-e- oe 250 
Pueblo, Chew’s pond......- Scr oaooy 1,150 Edison, Maury’s pond.........---.-.. 250 
Connecticut: Elberton, Beaverdam Creek....---.-..- 100 
New Haven, Hubbard’s ice pond.....- 150 Ellanville, Rainey’s mill pond........ 75 
Florida: | Eldorado, Segraves’ pond........-.-.. 100 
Tampa, Cow Horn Lake....-...-..-.. 25 Eufaula, Rutland’s pond.....-.---...-| 200 
Winter Park, Lake Mizel.............- 25 Fairburn, Roberts Pond.-......---.... | 100 
Lake Osceola.....-.--.- 25 Harran) Wiyattsee ONG. ose caer | 125 

Georgia: Mitzgerald: PaulksPonds-2 fo. 2.--cene | 250 
Allie, Fuller Branch.....--..--.------- 100 Gainesville, Davis’ pond. .........-..- | 50 
Americus, Seals Mill Pond.........-.. 125 Moore’s pond... -=..- s2- ose 100 
Ashburn, Massey’s pond...-.-.-.-...- 125 Nimberville Creek..-....- H 100 
Atlanta, Clara Meer Lake......-.....- 500 Georgetown, Ogletree’s pond.....-...- 200 
Crooks pOndhs- = sees eee 250 Gray, Bermuda Park Pond........... 150 

Mast duakes Susie ses cies cs 200 Greenville, Terrell Pond....-...-...-- 200 

Relker's ponds insane cesses 225 Hamilton, Harris) ponds: 5-.- 2s 100 

Grant Park Lake... 2... 2.-.-- 500 Harlem, Campania Pond..........-..- 100 
Lakewood Lake.......---...- 470 Gow: Creek... i poseea eae 100- 

Lake Ormewood....-.---....- 550 Phillips's ponde-.---.-=5 sess 100 

averyis pond sae-c-sacce sae 550 Harrisburg, Litton’s pond........-...- 100 
hormaine’s ponds. .ce.0.-- 25 100 Hartwell, McMullan Pond.......-...- 400 
Piedmont Park Lake........ 500 Hawkinsville, Ryan’s pond........... 125 

Ponce de Leon, Park Lake.... 500 Hephzibah, Briggs’s pond........--.-. 100 

DCHOSN S PONG acon ccc acc estes 500 Hiram, Stancel’s pond...........-...- 100 

White City Park Lake....... 500 Hogansville, Haynie’s pond.........-. 100 

Athens, Lake Chulnota....-...-.-.... 100 Jackson, MeCord’s mill pond.......... 150 
Middle Oconee River........-. 100 Need Greeks... 2. ss cee 150 

Oconee wRIvel--5..-- <2 --aeas 850 Musseaha Pond... sss. -cesces 150 
Augusta, Augusta Game Preserve Junction City, Miller’s pond........... 150 
POC Serer eeeeen set nese su 200:'| “Tenox=Sutton’s pond... ..2-c25- see 125 

Hankerson pond..-.-....--.- 100 || Lithonia, Honey Creek 3 600 
Pundisipoutlecees once tes. 700 McDonough, Brown’s pond.....-.-.--- 125 

Thomas) Pondeas skeen. > 4-1: - 200.\/ ‘Macon, Smith Pond’. 25° 2s eee esa- 100 

Bartow, Williamson Creek...........- 275 WICKETS? MON 2. een emer 125 
Baxley, Brown’s pond..-+--.-. 22.5... 100 Manor, Henderson’s pond............- 100 


Bishop, Dickens’ pond...-.....---...- 150 Marietta, Maloney Spring Lake......- 100 
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DisTRIBUTION oF Fish AND Eaas, SHown By Locauiry AND Spectres, ror I'Iscau 
Year 1912—Continued. 


SUNFISH (BREAM)—Continued. 


Finger- 
lings, 
Disposition. yearlings, 
and | 
adults. 
Georgia—Continued. 
Meigs, Long Branch Pond.....-..--.-- 100 
Spring Head Pond...........-- 100 
Menlo, Stephenson’s pond.......------ 150 
Metter, Grayham Pond..........-..-- 150 
Midland, Mount Hope Pond.......... 100 
Monticello, Kelly’s pond.........-.--- 100 
Moreland, Cureton’s pas ee bginee ress 100 
Moultrie, Clytiemae Pond...........-.- 100 
Naylor, Garier’s pond..........-.-...- 200 
Ticker © ONG. cie.asnsac.0e = 100 
Newman, Bohannon Pond.....-...-..-- 50 
Woynns Pond <2. 32.65 25-2 200 
Norristown, Mule Pen Creek.......--- 35 
Norwood, Dennis’ pond........-.-.--- 100 
Duckworth’s pond.....-.-.-. 100 
lowell’spond.- 2 = socs.c22- 100 
Swains Pond... <:-<<-------- 100 
Nunez, Youman’s pond.............-- 135 
Ochlochnee, Black Water Run.....-.-- 100 
Palmetto, Harris Pond. -....-....-<--- 100 
Mearm’s pond. «<< ==~.2-->- 100 
Walthall Pond. .2. 20.2 100 
Perry, Aultman’s pond......-.......- 100 
' Reynolds, Mosely & Neisler Pond..... 100 
Rochelle, Edwards Pond.......-...-- 125 
Scotland, Gum Swamp Creek.......-- 150 
Seville, Tippett’s pond...........-.-.. 125 
Stockbridge, Ward’s pond.........-.-- 125 
Stone Mountain, Tweedell’s pond....-. 400 
Hieks’ pond - :.)5-..:- 250 
Talking Rock, Keeter’s pond......-..- 150 
Tate, Weaver Mill Pond.............. 100 
Tarrytown, Calhoun’s pond..........- 250 
The Rock, Stafford’s pond............ 100 
Thomasville, East Lake.............- 100 
Roosevelt Pond......... 100 
Smith’s pont -..... <<. - 100 
Tavylorisspond= 223) 5... -<- 100 
Ward?s ponds. 625.2 100 
Watson’s/pond’..22 2-2-5: 250 
Williams Mill Pond....- 100 
Moccons Scotts Ponds 92.425. ns Joes 100 
Gueker, Simpkins’ pond. ........2::... 200 
Mipatoi, McKee Pond >. 22 502.22 5.2; --< 100 
Warrenton, Aldred Pond............. 100 
ibowe's pondico-- 5S oct 52 100 
Whigham, Whigham’s pond.......... 100 
Williamson, Katrina Pond............ 100 
moines Peeks NON <5. 5224-0 28-2.5 150 
Zebulon, Wilson’s pond.............-- 100 
Illinois: 
Belleville, Lake Christine............. 1, 250 
Carbondale, Bryan’s lake............- 500 
Cedar Lake. 222.12 22505. 500 
Woods' Lake: 7-22-32 500 
Carlinville, Oakview Pond............ 250 
Carterville, Tremont Pond............ 250 
Chambersburg, Ham’s pond.........- 150 
Hillsboro, Major’s pond............... 250 
Hunt City, Bowman’s pond.........-. 200 
UAT TS id 0) 500 
Meredosia, Meredosia Bay..........--- | 3,800 
Millersville, Bickerdikes Pond........ 250 
Millstadt, Bluff Side Lake............| 1,000 
New Burnside, Boyer Pond........... 200 
Calder’s pond......... 200 
Caspers Old Pond..... 100 
Shipman, Olmsted Pond.............. 250 
Indiana: 
Columbia City, Peabody’s pond....... 100 
Fairmount, Kemmer’s pond.......... 100 
Kentland, Orchard Lake.............. 150 
La Porte, Tamarack Lake............ 300 
Lebanon, Spencers Pond.............. 100 
Madison, Kentucky Creek............ 300 


Disposition. 


Indiana—Continued. 


Manchester, Bielby Pond............. 100 
Osgood, Shadeland Pond............. 100 
Richmond, Thistlewaite Lake. .....-. 100 
Union City, Young’s pond............ 200 
- Winchester, Johnston Gravel Pond.... 100 
owa: 
Bellevue, Mississippi River........... 40, 450 
Coin, Christensen’s pond.............- 100 
Lansing, Mississippi River. ..........- 3, 500 
Kansas: 
Cominskey, Troutman’s pond.......-- 125 
Kansas City, Fairdale Lake........... 200 
Karwin, Case's‘ pond =< 5325.02 220252 200 
Marrow, Huyck’s pond..........-.-..- 125 
Kentucky: 
Allensville, Gill’s pond...............- 300 
Cadizs Liti@Rivers-.2 222. eee 800 
Danville, Dix River Lake...........-. 500 
Frankfort, Sullivan’s pond..........-- 300 
Franklin, Tisdales Pond... -2.:-..-..- 150 
Walson?s\pondin*:- seen eee ee 250 
Georgetown, Lake Moreland.......--- 200 
Graysons Springs, New’s pond.....--- 150 
Topkinsville, Howell Pond.........-- 300 
Little River, West Fork. 600 
Jackson, Kentucky River.........-.-- 1,000 
Louisville, Avery Reservoir........-.. 150 
Lake Lansdowne........-. 750 
Marion, Baker’s pond................- 100 
Maysville, Mitchell’s pond..........-. 300 
Rowletts, McKinney’s lake..........-. 150 
Russellville, Becker Pond............. 150 
Caldwell Pond........... 150 
Edwards Pond........... 150 
Stumping Ground, Southworth Pond.. 300 
Tip Top, Cedar Grove Pond.......... 200 
Harisipuriples sree ee te 150 
Orthoher Pond®:: 3.02 <- 2.2 as 100 
Wood Pond eto2- teen 100 
Louisiana: 
Amite City, Elmsley Pond........-... 150 
Clmnitontdackeronde se pe eee wee 200 
Corbin, Bradford’s pond.............. 150 
Ponchatoula, Settoon’s pond.......... 150 
Tremont,-butler’s pond! s2-20.. S222: 100 
Rerrine’s Monde. ses 100 
Wisner liGks*POndis- o> aces ace ae oe 40 
Maryland: 
Severn, Severn Ponds................-. 520 
Massachusetts: 
Bridgewater, Gammon’s pond.....-.. 150 
Mississippi: 
Ackerman, Yockanookany Club Lake. 150 
Amory, Dalrymple Lake.............. 150 
Baldwyn, McCollum’s pond.......-... 150 
Nelson Spring Pond........ 150 
Bay St. Louis, Shields’ pond.......... 300 
Blue Mountain, Medlins Pond........ 200 
Brandon, May’s pond................. 300 
Brooksville, May Pond..............- 150 
Centerville, Willow Lake............. 200 
Clarksdale, Sunflower Pond.........-. 150 
Columbus, Tombigbee River.......... 300 
Willis akeant 20158. J eA. 400 
ComoymMaddux Ponds ile 2. 2222. 150 
Corinth, Lake Clarence. ............... 200 
Lamberths Lake... . 200 
Crawiord; Irby Pond. -¢........2....4. 200 
Crystal Springs, Aby Lake............ 150 
Epley, Hudson’s pond...............- 200 
Flora, Hawkins Ponds...............- 550 
LEYTE GASH af) a A Ai Se aa 150 
Gloster. Cassels Pond. .<. 2 f.2+<<ccce 100 
Greenwood Springs, Broyles’ pond. ... 300 
Hazlehurst, Ellis Lake................ 200 


98 


DISTRIBUTION OF FISH AND FISH EGGS, 1912. 


DISTRIBUTION OF FisH AND Eaas, SHOWN By LOCALITY AND SPECIES, FOR FIscaL 
YEAR 1912—Continued. 


SUNFISH (BREAM)—Continued. 


Disposition. 


Mississippi—Continued. 

Hazlehurst, Sexton’s pond......----.- 
Houston, Houston Park Lake........-. 
Jackson, Bailey Avenue Pond......--. 
Centennial Lake............- 
Crowder’s Wake! 2.222535 -2: 

Horse: Creek so Sessa 

lynch spond saa aereeeeceess 

Moody2s Donde ss seecerees. 
INorthyearkisakes s.25sse 5" 

Spring Wakewey ese sees 

Sulphur Spring Lake.....-... 
Wihite(Creeks ty ere oa 
Kosciusko, Peeler’s pond.........-.--- 
Landon, Albrecht Pond........-.---.. 
Lauderdale, Willow Pond.........--. 
Louisville, Mitchel’s pond......-...--. 
Ibymari ebook onde feos secre oat 
McCool, Fancher’s pond........------ 
Macon, Coleman’s pond........------- 
@ypressialkes cero eek 

lanllwavey letras Bers 8 eR 


Sparkman’s pond...-...-..---- 

Maree Duck Pond = sper see enon 

Magnolia, Allen Bros.’ pond......-.-..- 

Minnehaha Creek...-...--.. 

Mantee, Mantee Lake.............-..- 

Mayhew, May Farm Pond.....-..-...- 

Meridian, Oaklawn Pond........---.- 

Schonrock Pond.....-..-.-- 

Wialkers pondaee-saess ee 

. Monticello, Maxwell’s pond.........-- 

Muldon, Cunningham’s pond 

INaiche7z-sRanckss) ponders sseeee ene nae 

New Albany, Bias Mill Pond.....-...- 

Holland?s pond== 2825-2 

McBrayer’s pond. -..... 

Parkers ;pOnd ae seeeeee 

Noxapater, Estes Pond 

Penn, Cook’s pond 

Eeheba-Gosaihondsesstemen eee ee 

Philadelphia, Rea’s pond 

Quitman, Lake Ruth 

Star eeLolidayis POnde-eeee- epee eee 

Starkville; Wiade’sipond ase ss9222 522. - 

Strongs Station, Mealer Bros.’ pond... 

Roomsuba; HuntissPondece eee ess. 

Middle Pond........-. a8 

Page’s pond 

Saxon Pond 

Mopelo weuill?s Walke wes eee eee 

Jackson/sponude eee sees sees. 

Motley’s pond 

Phillips’ pond 

INains!s POnd.aeeee sree sees ae 

Verona, Garmon’s pond.............-- 

West Point, Hamlin’s pond........... 

Hawkins’s pond.......... 

Lyry alkene eee 

Walker Gregory Lake.... 

‘Wesson, Anderson’s pond........... a3 

IBLISH Oude peers ae nee 

Wecelliswpond’.- 962+ sees dee 

McGrath Pond 

Reniroe Pond sspears sek: 

Williams's pond tc ese. ee 

Woodville, Lake Bonnie Mead........ 

Missouri: 

Arlington, Piney View Cottage Pond.. 

Villings, Walker’s pond............... 

Newburg, Knotwell Creek. . -.-- 

Seymour, Ozark Plateau Pond........ 

Walnut Grove, Toalson Pond......... 
Nebraska: - 

Verdon, Harden’s Lake. ........:....- 

Spring Lakes es aeec saeco eee 


Finger- 
lings, 
yearlings, 
and 
adults. 


Disposition. 


New Jersey: 
iPassal@ eMulls'sspondiece --- eee eee 
North Carolina: 
Concord, Cotton Mill Pond............ 
Substation Pond..........-.. 

Durham, Willey’s ponds==- > =e ssenesee 

Fayetteville, Bonniebrook Pond.....- 

Franklinton, Norvell’s pond. .......-- 

Star Farm Pond........- 

Hremont, Cooks Pond). = (-ssss sees 
Peacock Pond sae aeeeee 

Garland, Smith’s pond®::)---=- 25) eee 

Goldsboro, Country Club Lake........ 

Tara Rarm Pond! See. +e 

Graham, Country Club Lake.......... 

oli7s Mall Bonds see 
Scotts ponders =---— see eee 

Jonesboro, Little River.-.-.....-.....- 

Lenoir, Spencer’s pond.._.-.......-.--- 

ihexine ton) Beriers PONG a=- seen eee 

Louisburg, Ingleside Lake...-....<.... 

owelliGash’s pond sees -s. ae eee 

Mill Brook, Lassiter Pond...........-- 

Mocksville, Dutchman Creek Pond...- 

Moryen,hatliii’s ponds 229s 9). nee 

Mount Gilead, Little River..........-. 

Newton, Setzer’s pond.._.-_...:.-__-- 

North Wilkesboro, Whittington’s pond 

Oxford iGrassy.Creeksn = ae eee 

Pittsboro, Hailbourn Pond 

Polkton>JGanes'Creeke =. ---- > += soe 

Raleigh, Norwood Pond.........-.--- 

Williams'sipond= >= => s45 46 

Rutherfordton, Dickerson’s pond. . .. . 

Salisbury, Kesler’s pond. ....-......: 

Statesville, Cedar Lake................ 

Stoneville, Black Branch Pond... ....- 

iryons Shieldssbond =.= 2s —-5- ee aaa 

Walnut Cove, Pepper’s Mill Pond... -. 

Rossi#zonde ee ss epee 

Willow Spring, Rowland’s pond. ..-_.- 

Ohio: 
Bradford, Greenville Creek 
Columbus? hisk/s pondeese=s=se eee 
Parma Lake 22a75--5 ss 5 
Rocky Fork Creek........- 
Dayton, Kautiman: Ponds =.-ss.eeee 
Oklahoma: 

Ardmore, Courtney Lake. ............ 
Kinkade’s lakes-s--5-nsaeee 
hake KOM! 32 A0 50 oe see 
Rock Galkein 32-2 ee 
bars ONG se eee 
Valeibake 5 saci 22 ss coe see 

Blain weowser bond .ee-ss-2 eee 

Caddo} /Durnbulls pond 22. ++ ssse—see 

Galera; Willow Lake. 2. 2-2. 22s-5-eee 

Comanche, Brown’s pond.-.........-- 

Custer, Smith Ponds. -- = eee 

Durant; Hast akexstees-se esse eeeeee 

Hannon’s Takes 2 os eset 
Risners Lakel so <6. 2-2 ces oe 

Elgin, Diamond Pond...............-- 

Lawton, St. Clair’s pond........-...-- 

Leander, Hazlewood’s pond..........- 

Wed betters ceveonGl-c..e2> cs. teen 

Stuermer’s pond........- eh 

Lehigh, Simmons Pond............-.. 

Mangum, Cowan’s pond..............- 

Manitou, Edwards Pond.............. 

O’Keene, Horseshoe Pond. .........-. 

Oklahoma City, Crystal Springs Lake. 

Perry, illvenis PONG: 3. .sc+- esc eae 

Spiro; Gowrie’siponud--2 > <->. 2-----s eee 

Stuart. \Willowaeonude.e) 50-522 eee 

Pennsylvania: 
Reading, Peters Lake...............-- 


Finger- 
lings, 
yearlings, 
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DistrRIBuTION or Fish AND Eaas, SHOWN By LocaLiry AND Species, ror FIscau 
YEAR 1912—Continued. 


SUNFISH (BREAM)—Continued. 


Finger- 
lings, 
Disposition, yearlings, | 
and 
adults. 
South Carolina: 
AiROMNOVGO PONG soe. 32024-05225 7 
Anderson, Brogoa Mill Lake. .......-.. 50 
sborn’s pond -\- 3.2. <:< 226 100 
Snipes Pond as sos. sos. 2k 60 
Angelus, Huntley’s pond.............. 250 
Belmont, Boyd’s pond.............-.-. 20 
PGI S HONG -)5, 7 <5 > 2 20 
Currence Ponds. . ...-..--... 40 
euennis PONG. of) eee oo. 20 
Harpers pond > a2. .c220 38 20 
Belton, Broadmouth Creek, branch of. 100 
Bishopville, Beaver Dam Pond 100 
Central, Rowland’s pond............-. 250 
Chesterfield, Gaddy Pond............. 70 
Rivers onds sss. 22-3: 400 
Columbia, Dent’s pond............... 125 
endall’s pond 9.2222 =o... 100 
Maxwell Pond............ 600 
LLU TD Efe) als ae aie 50 
Shard ate) as ee eee ee 50 
Daylor's pond 22. s/.5< : 5. 125 
Massy. mages PONG. 55. 22.2. cu 2: 2 250 
Garrick’s pond 2 e062 sel k oc 300 
STISES S PONM AS Sao ee wen ae 300 
aw KeY SPONW es. ssc. ssee-n.- 300 
Walivis pondsen<. | 2.252258 250 
Eastover, McKenzie Pond............. 100 
Enoree, Chumley’s pond .............. 50 
Woolers pond ee ce oe Sie 50 
Florence, Settles Pond. ............... 50 
Fountain Inn, McCarter’s pond... . .. 100 
Greenville, Houston’s pond. .......-- 100 
Honea Path, Greer’s pond............ 100 
White Hall Pond...._... 600 
Johnston, Hilliard Pond. ............. 125 
Lamar, Andrews Mill Pond........... 100 
Lanford, Beaver Dam Pond........... 50 
Laurens, Long Branch................ 200 
Liberty, Lang Pond................... 50 
rood tPondee. 22 e522 eo 50 
Marion, LeGette’s pond. .............. 600 
Mount Holly, Medway Lake.......... 600 
Neeses, Corbett Pond................ 500 
MNotihs donuesee ond). sree ee 600 
Pageland, Funderbunk Pond........ 100 
Jenkins’s pond............ 100 
Pomaria, Cannons Lake............... 150 
Holloway Pond............. 150 
PTC ONG se. wee Ue esscus. 100 
Roebuck, Periwinkle Pond. 50 
Rock Hill, Davis Pond................ 300 
St. Matthews, High Hill Creek........ 50 
Salley, Corbitt’s pond................. 650 
BAW Ver’s PON: sauce ee 650 
Van's none 223 Fe. 650 
Simpsonville, Woods Pond............ 200 
Society Hill, Sumner Pond............ 300 
Spartanburg, Fresh Creek............. 500 
: Pearson: bakes. 2.22: - =. : 100 
Swansea, Poole’s pond...............- 700 
Trenton, Cogburn Pond.............. | 100 
avline’s PONG... . 22... 100 
Giulio 125 
Martins Pond. 2.2.2 .2....8 100 
ial tn Cr 100 
SEG his | | 100 
Bilverieondees) 2° <..:.......| 100 
Ulmers, Cope’s pond.................. | 50 
Winnsboro, Fairfield Cotton Mill Pond.) 50 
South Dakota: 
eiertiord, Wall tikes... .5.5---... 500 
Tennessee: 
Algood, Verble’s pond................ 100 
Baxter, Rice’s pondees.-).-.-.....-- | 100 
Big Sandy, Davis Pond............... 150 
Bluff City, Holston River, South Fork. 1,000 


Disposition. 


Tennessee—Continued. 


Texas: 


. Anson, Norman Lake........... 


Franklin, Rock Hill Pond 


Concord, Kincer’s 
Fayetteville, Elk River 
Gallatin, Jameson’s pond 
Gates, Bain’s pond 
Lewisburg, Taylor’s pond. ...........- 
Mountain Cit y, MeQueen’s pond 

Pinson; Haynes Ponds-<-- 1 22-eee ee = | 
Rickman, Wilson’s pond...-..-...-.-.-- | 
Slayden, Gilmore’s pond | 
Trenton, Baileys Pond................ 


Abilene, Twin Lakes.........-..-. be eye 


Arlington, Beckman’s pond 
Athens, Flag Lake 
Atlanta, Cameron’s pond 
Bassatt, Corley’s pond 
Beeville, Beeville Substation Reser- | 


Beckville, Browning’s pond. .........- 
Blanket, ‘Turner’s pond 
Blossom, Furgerson’s pond 
Brady, Shuler Pond 
Bridgeport, Lake View 
Burton, Jaroszewsky’s pond 
Watson’s pond 
Caldwell, Fay Lake 
Wilson Laketss5522.cs0es5-= 
Canadian, Todd’s pond 
Canyon City, Terra Blanca Creek 
Carthage, Buck Pond 
Roger’s pond 

Celina, Moore’s pond 
Channing, Cheyenne Lake 
Chico, Kirby Creek 
Clarendon, Renfroe’s lake.......-....- 
Clarksville, McKinney Pond 
Claude, Duffel’s pond 
Colorado, Cook’s pond 
Coolidge, Armour’s pond.............- 
Comanche, Hill Crest Pond 
Commerce, Looney’s pond...........- 
Dallas, Kid Springs Pond 
Datura, Pritchard’s pond 
Devine, Howard’s ’pond....-......... 
D’ Hanis, Seco Creek 
Eddy, Hairston’s pond 
El] Campo, Moots Pond 
Elgin, Burke’s pond 
Broschl pong) 2 2.2552. -5 oes. | 
Elmendorf, Lander Lake. 
Estelline, Vardy’s pond 
Falfurrias, Thompson's pond.......-- | 
Fannin, Wind Mill Pond 
Hloyd; Allen, bakeico ofccccs senses oe 
Fluvanna, Peterson’s pond 


Gilmer, Smart’s pond 
Goliad, Mathis’s pond 
Grand Saline, Stanford’s 
Grapeland, Chaflin’s ponc 
Darsey’s pond 
Guice Pond 
Greenville, Hale’s pond 
Haskell, Baldwin Lake.............-- 
Hebbronville, Lane’s pond............ 
Henderson, Moss’s pond 
- Shodden’s 
Hermleigh, Meiers Ponc 
Holland, Markham’s pond 
Hondo, Leinweber’s pond 
Hubbard, Farm Pond 
Ganze’s pond 
Water Works Lake......... 
Humble, Fondren Oil Co. Pond....... 
Jefferson, Sarber Lake 


[es ea [yee Cat" i 
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SUNFISH (BREAM)—Continued. 


Finger- Finger- 
eddies lings, lings, 
Disposition. yearlings, Disposition. yearlings, 
and and 
adults. adults. 
Texas—Continued. Texas—Continued. 
Kauimans) Owl ualketeseaact)ee aie ot 100 Rotan,\Rerrell’s pond!-*> .-.2---eeeeee 100 
Kemp; Garner Wakes. 8. 22ee sos =e 150 Saginaw, Big Fossill Creek......-..... 130 
Meals mond eaess2oseesee ee 75 San Marcos, San Marcos River.-...... 550 
Kerrville, Heinen’s pond..-......-.--. 100 Seagonville, Lewis’s pond P 50 
Lambdin, Indian Creex.-.-........---- 50 Spofford, Hobb’s pond.......-......-- 150 
ambdinisalke sere see aee 100 Stamford, Hughes’s pond 100 
Mud Creek... .-. Sees 50 Sunset, Hodge’s pond...........--.... 50 
Daline Creeks ee aaaaneees 200 Tahoka, McGonagill’s pond.-....--....- 50 
ihe Roy, (Coles pond 24-5 ee see eee 100 Tolbert; North’ Pond= 3-855. -s-esseseee 50 
Longview, Sabine Country Club Lake. 600 Tyler, Green Brier Lake: ..2-. 22-44 500 
Loraine, Edmonston’s pond.........-- 50 Mitts Lakes. 26 a24cecoe2 esoee 200 
Lufkin City *eseeviolr s- sem eae 50 Massey/s ponds = sass22-eeee eee 100 
Mabank, Cany Creek...-.....--..:.--- 50 Mud Creek. -)07.. 120% tere 5C0 
CockerelliSiponda- = se 150 Neeches, River. =. s..22--s<cmee 500 
Gibbsis ponies es aeee eae 75 Sabine River. 3. 5-4-2 eee sees 500 
Hearn’sipon Teh sen asa 75 Water Works Pond......-....- 300 
Damsuakien. sou eee eeecerss 50 Wihitaker’s lalceseta) ses see 200 
Marathon, Spruce Pon l.........----.- 200 Uvalde, Flowers’s pond.....-....-...- 50 
Marfa, Middleton’s poni..........-.-- 50 Waco, Holland’s pond 922 oe eee 150 
Moss\bake sen aoe se sen tae 2 250 Lake Riverside... -...-- see ee 150 
Rhomas]s |\POwss a-cins As 2s 150 ihagard?s ponds. seep eas ee ae 200 
Mariana, O’Connors Pond....-.--..-.- 50 Weatherford, Clear Lakes........-...- 130 
Marion, Staats's pond: 3°25. jase se 400 Silver Lake. _- .. eee : 100 
Mexia elz StpOnG. meses aeaciane ae 200 Webster, Bouton’s pond........-....- 100 
Midland sSlizo WMalkexne eee sas 4 100 Wichita Falls, Wichita Falls Lake. .-- 130 
Wiebbispond=e eee s sateen 50 |} Virginia: 
Mineola, Butler Lake.............-- oe 500 Baskerville, Childrens Lake. .......-.- 200 
Charterdakesseeec 5-5 Wee 500 Spring Lake-2 4... -cescues 200 
MOR One ees Beene 200 Beaver Dam, Rice’s pond.........-..-| 200 
Rock Falls Club Lake...-.-.-- 500 Coeburn sMates's) ponds... 2 .e-= =e 100 
Vessys#bhonde see a tpene ss eee 100 Dunn Loring, Lake Willowmere. -..-- 100 
Morgan, Robinson’s pond.....--...-.- 50 Kenbridge, Gee’s pond.......-..----.- 100 
Muldoon, Berry’s lake....-...-...--.- 50 Rutherglenn, Cashell’s pond......-...- 200 
Nocona, Wilton’s pond.......---..:--.- 50 The Plains, Furcron’s pond.........-- 150 
Odessa, Cottonwood Pond.........--. 50 || West Virginia: 
IPPIntZAS PONG sere es eae oe eae 50 Berkeley Springs, Warm Springs. ..--- 100 
Panis, Wones) Pond iisan ae sninckeae aalseete 100 Mannington, Park’s pond....-..- we aes 100 
iWalhams'sipomd- sas. ue eee ee 200 Paw Paw, Armica:s pondiec--seeseesse 200 
Pittsburg, Ferndale Club Lake......-- 500 Shepherdstown, Potomac River.....-- 22,165 
Point, Simmonsis' pond: ---2-2.: 2-55. 150 || Wisconsin: 
Poteet, Langunillis Rese: voir.......-- 300 Colfax, Bie Hddy Pond 252... sauce 50 
Pritchett, Holloway’s pond....--..-.- 100 Dake Colfax. z<s.g-.enst aoc 100 
Purdon, Forshaw’s pond. -....--.-..-- 200 Point of Rocks Pond...-.....-- 50 
Putnam eHanvw ellvbondssess masse a 200 Independence, Bugle Lake......-....- | 8900 
Reagor Springs, Reagor Springs Lake. 100 New City Pond.......- | 800 
Rice; Wiheeler’s pond\..5 2 622%). te 150 Vesper, Maple River Pond....-.-...--- 500 
Riviera, Boulevard Reservoir. .....-..- 100 Washburn, Tannensee Lake.-.......- 100 
Rosenberg, Blauschies’s pond........- 250 | SSSSSSast 
Rotan, Hamlakesee---e = eee 100 Totali@vsoss Go ena eee 228,300 
PIKE PERCH. 
Disposition. Eggs Fry. 
Arkansas: 
Arkadelphias Caddo River <2).085 028 sere-r ce sete one ot mrateta ge ee eee ea ete 100, 000 
Quachita River........- eee 5a hh SB. EOE Ee ce Sata all ews tee eee 300, 000 
Brentwood;.White River; West: Hork2. 2225-3 se hase See peeine eee eee leet tases racer 250, 000 
Sylamonemrvaccoom (Cree ers ie ere ce bao ein letersi eee Pelee ae atest RI eer 300, 000 
Connecticut: 
Hadiymeristate cish! commissions. -/..2- 2 ceases sae aan eee eee Baereuices 25000; 000. |. css seecee 
NaugatuckabpaviswPondassi. cicero eee eee rare on ie ere 500, 000 
Waterto wis smlilter ordi choo fei Set errant teat ne ee peta eee ter Vales eee 500, 000 
Illinois: 
Barrington Make Zurich a. ese as cicestats - 5 Sob 2 a able tealele Meee ele ow aia | Ga S Bae erasers 600, 000 
Pranktort; Hickory Onreekseos anac sts + aie Sas ce oe pie seen ene eer iene ale al Wee reek ee 300, 000 
Hinsdale, ‘Salt Oreck yes eecie oes ola eins ta ce as niet tee a eeie sae ena eect ora to nls teeta rare 300, 000 
Moeredosia; (Meredosian Bayern cc sce tobe US wid ie doe cc Dei Cs 2 Mitre ere rete | rac tes ae 200, 000 
Orangeville; Richland Creche Siw acc aioe Ss ion ald Sono eieinows See ee Steen mice se Re eee 400, 000 


@ Lost in transit, 790 fingerlings. 


DISTRIBUTION OF FISH AND FISH EGGS, 1912. 101 


\ 
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PIKE PERCH—Continued. 


Disposition. | Eggs. Fry 
| — — 
{ 
Tllinois—Continued. 
Se LIEU LUT CELI OIE ers Bye ciate So oe, ot oils ie Rave pit moe Gkwee sip adnatee me owala ate tu Saas 700, 000 
tLe CUNOL TTA ONG. S20 .tc co prkas onan puto dunn cet nkwe covet gadeneas Rise Ba, he cane 300, 000 
RESIST AEESIT 1G STL ROOLLULV Ole cine ose wisi ae so eins ocean sige nies ase SS ce.ar nee 600, 000 
JE ELSES TE SLB DL ae oh ee ROSES BE et ey ae oer eee eee Peace ners, 1, 800, 000 
SAS eUN EAS ait lan fi) a SR ie ean Se ee A or ee ee eer ee Ayo 2, 100, 000 
(UES OLDL GAG) G2 ESS eR ee ROE ee Oe Se [ecuiches somee 800, 000 
imadianapolis, Applicant.........-2..-.ss--<~ 5 SA PRO AOR en Pee ere ee 3; 000;000i)'. as ssae soe 
DSU NVOCRTIOS AKG Los. Cosaec earns ccccecere scteecse aGades waste fe ccatt ede see 800, 000 
eR GAS Hh ONGSONS LANG si a coos so te aicin wid Sosiny ho oun oEeiae nada t aslo eenad see eee ae 800, 000 
Peer HeL LOWE RIVED Cyan en ca sceman se esee etn s ese enes hawaii ete Jee |e eat 400, 000 
Lime Springs, taper TO RVEPEVIU GN tte as oS ee ed ei os Ba ae IR ae ee ag 400, 000 
Randall, Little Wall Lake....... Re ee On Sn ES Soe EE epee ob Ford Peta o- 400, 000 
Siacayvdlle, little Cedar River: 2.5. <= wecw eens tcacs ie  tcee caieea dnname ene =|sccechedwen- 400, 000 
Nar ts he OLGGk cat wenitpc Saga mee cles we oc ah sae anes Wee ea cea eee. enc} eeee cence 150, 000 
Kentucky: 
Paxbonevilies Gamperiand Wiver oc. < set ses se oes c Sere men cesta ces J sone oy en eles 600, 000 
Rurnsiqe- Cum berg t1ver, LEI DUtany oe so. 5 6 occ cooan oeee ne oes cecemseoe ate eeeuen le 500, 000 
BBcRAneceniicro rigor, NOLth) NOT. =) 52h ste go ascend ee cadences jose oeaes 400, 000 
Rirovile: Wil CANO YW NIVEls- 6.0500 klcee ssc ch seaccccusee Seiseeki ee Soe s ee ee 500, 000 
ese ape Gita post be LC OK 6 oe noe cin aha ae See owas ean cios see te= aeee es teens Sees 400, 000 
Li Aare 
panunere sHerring FONG. ctor ci aoec nesses cer <6 sec ac ae oe os ase aaa mee eee eae 200, 000 
eaeRH gee Reem DUN EEULY CRC in Sok ping Semin awa nt nereds die eb eden sew ae ae oe Ley eee 500, 000 
PRISE ULE MIGGIE LURVOR= S22 eyo ce ono Came ease ncaa coe ances sland | Sr eape oothnue 200, 000 
MERSIN TON a mUIChON. MOnOCACY RUYV.Gh. 25 22 os. cnb senor e neu casos ce Bette toe ee 200, 600 
Measineton junction; Fotomac River. .02 2. sec hvac endccwa Soe a dsne a oSeee lee ee icise eves 200, 000 
Massachusetts: 
SeRSeOHOO On neCHCI TEM VCD= <5 --s ae OP ane sean Seek, aceee Seed shen Se cc ee ee 
Beran Ete NN ORMNCH POM. 2 ot hone ie arabes een gel boats oeeiee SAL aS ILD ae eee 
Michigan: 


Algonac, St. Clair River 
Bay City, Saginaw Bay 
Glyde, Wish Lake.....2. 2.2.2.2. 
HES DEROLy PelV OE § se ae oetiny was aaict Sa ees ce seas oe ava Sees dan topo balls eee teen 
BREEAM PrioP OEDOL MUL LONG voc 5 2 assess neacdsies techies Sake ue eees| eee eee 
PeRRBCB UA GCURTIBUUIARY ports oe. 5 Ste secs sa cn eraser ens Sneak ncaae etseh eee ae 
esota: 
SSPSRRTIES PSLOTE VS AE ONS lao anid ciate Ss a ea tt ee oho Sale eRe ce I 
Miitetishs Wake 3s. 2 05. else eee ee Mania ahs Sonia aan Sa eee ae 
PAMCHDOIGTLOOL WWIVEL so. oot see aes aan tase ees. SP Mey eo ES (Sean PS 7,5 Oe 
OOb LULWOr NOLL WETaNeM ono. 2c- ve en = aoe Ae. a Ce eee | Re es Bt 
ROOT Ler Olin (OTAaneh 22 ste ss he ewe cs oe cite eon eee Pe eee tee eee 
mecelsins Point, Wake of/the Woods. 2-2. -.. 62 cess rest. ose wane oo tote ede ee 
uri: 
rapt OOM GASTON EeiV Gls amie. sclnentee toys tation She Seem eace eek aoe ees Lae ene adeee 
CTEBUD RTE PA Ta Sh ga 2 hy 2) Sa a ee a eR a oy ee Te eel oe a ae) ee gt es 
BHUTAN OTA EID CR Ss 3 es A cee ra ale Ao2 sys Os ote eee cone sont Lin ae Saat ed SSeS 
Rie sosen ud State tiSh) COMMISSION 4c. 220 5 och bone oa. c ncaa er elae tesa emenee 
New Hampshire: 
Center Ossipee, Ossipee Lake 
Gisramont Crescent Wake. =. 2. 2.225- 25h 2. 2s scents 


IEEE CL OUCH UK Oo aes ee ee oe ie ee ee OE I Ps bee SSN eos tal 
New Jersey: 
PIGUECUALOW TPA GKONCUY IE ONO. onc cen case ncsl- Fei sone noose bak See aaat waa celee Se a 
IR OR ETI PARC OpaLCOn res ie ae See i doe TA ae een eee See 
ROCRAWEY, SO DOTPUML PONG so 5r.5 coe Sa a rns seh ee das ceeds Sobomee cee eee eee ae 
New York: 
IRIS COATISLCO EeAV Clo arnt eanas s Sk ys ances soe new ak ane eans see tenes eS eee 
Gambriage, Lake Wauderdale so: 252 ok. 52 vi. oo es cares «nc | ae 
5 Schoolhouse *POnd so. os 5 nse eee, eee eet 
Banleronisjand. St. LAWrence River... o28. 2h. een tesa ee eee setae ie eS on , 000, 
Paneth. Lawrence River. . 2.2.2 2s. soe ae eee es are ee a ee , 000, 
PpHimuaetmia. Cranberry Lake... 2.2.2 ssennesopetecase tee passer mae eae eee 500, 000 
Popolopen Lake... 2.2.5 s eae ee ee nee ee neste Ly te, ee | 500, 000 
Monticello, eerieeha TE. < op... 2 2 2's on seg oe ele eee er ee oie ed Pe ee wee 1,000, 000 
MIMO Re EGOULATIO 2. = - oo = Tag ee ee ee NS ee ose 2,000, 000 
News Ono varie AQ uarium .. .....--.5. cues sau eee een eens. 1,000; 000; L332. o. bee 
Rey CTIA REPEL ONOTY OLF .. 2... ~~» - = « «ctw re te es sd ne 500, 000 
Mopgel oly li) eee eT ST eM aes Rae en ee 1,000, 000 
MY GLOW ilel IIs <3 2 5 ow nin oo 2's cl hoe ee Pee 600, 000 
MEENA eS Cas! eT ae eae les eee eee 1, 500, 000 
Ohio: 
PAT U WELD, genes RT ss oo oo 2 on 2 2 a Ee one | ice ees 600, 000 
Cary, Bh he ot. re SS a) ae oe eee 200, 000 
TCOLLYS ‘SIRF 5. be oa go ee ech. ee ..| 10,000,000 


TKO: V 1G Wig MEE Ri ao. wo oo ooo wn eae ae Wee vc woes. 1, 000, 000 
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DistrisuTIon or FisH AND Eaas, SHown By Locatiry AND SPECIES, FoR FIscaL 


YEAR 1912—Continued. 


PIKE PERCH—Continued. 


Disposition. 


Ohio—Continued. , : 
MiddlorBassasland wiualsorb ries ...25 oc sees oso oe ara oer ale pater 
Oak Harbor, Portage River 
Port Clinton, Lake Erie 
Put-in Bay, State fish commission 

Pennsylvania: 

~ Canton, Lake Napahwin 
Eagles Mere, Eagles Mere Lake 
Echo Lake, Echo Lake 
Lewistown Junction, Juniata River 
Mount Unions umiata Rivers a=. <2-e=2e 2 oe eseoe eee pete BM os ee eee Are 
Newport, Big Buffalo Creek 

WittlesButialo\ Creek] ssa. ee se eee ye fy NRE Sen See SEE 
Susquehanna, Susquehanna River 
Tionesta, Alleghany River 

South Dakota: 

Alexandria, James River 
Britton, Clear Lake 
Langford, Four Mile Lake 
Red Iron Lake 

Madison, Lake Madison 
Vermillion, Charrlins Lake 
Volga, Lake Oakwood 
Lake Tetonkaha 

‘Tennessee: 

Sedalia, Mulberry Creek 
Powels River 


‘Vermont: 
~ Brandon, Lake Hortonia 
Brattleboro, Wantastiket Lake 
Burlington, Lake Champlain 
Concord, Hall’s pond 
Greensboro; Long Pond 
Lunenburg, Neals Pond 
Miles Pond, Miles Pond 
Newport, Pensioners Pond 
North Ferrisburg, Lewis Creek 
Rocky Point, Groton Pond 
Rutland, Lake Bomoseen 
(Swanton, Lake Champlain 
Missisquoi River 
Vergennes, Little Otter Creek 
Otter Creek 
Walden, Coles Pond 
Wallis Pond, Wallis Pond 
Wells River, Wells River 
West Danville, Joe’s pond 
West Milton, La Moille River 
| Virginia: 
* Courtland, Nottoway River 
DanivilleeDanwiiversee t= scepter acai eis a ee ree eos cere 
Sandy River 
Emporia, Fountain Creek 
Front Royal, Shenandoah River 
Strasburg, Shenandoah River 
‘West Virginia: 
Buchannon  Buchannon Rivers. cscs 2 ests cise aria efoto cies 
Charleston, Elk River 
Gassawaly; Wik, River nicsss esas Se eta Sanco se Sania no aero | 
Romney, Potomac River, South Branch 
Wisconsin: 
Baraboo, Devils Lake 
Colfax; Thake Coliax <axcoce sas gen aoe ee eoig amin sectors Seeae ERR eee es 
Elkhart Lake, Crystal Lake 
La Crosse, Chamberlain Creek 
Crosby Creek 
Dark Creek 


Joe Lynn Creek 
Log Chute Creek 
Lytles Bay Creek 
Spring Creek 
Swift Creek 
Wigwam Creek 
Mercer, Trude Lake 
Oksuchee, Okareheewbake 0% oso is ods. se cwig se tue ee ecien so aoe ee ree 
Random Lake, Random Lake 
Rib Lake, Spirit Lake 
Stevens Point, Wisconsin River 
Taylor Lake, Taylor Mill Pond 
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DistrisuTioN or Fish anp Eaas, SHown sy Locaurry ANnp Species, ror Fiscan 
YEAR 1912—Continued. 


PIKE PERCH—Continued. 


Disposition. Eggs. Fry. 
Wisconsin—Continued. 
CLP TEPU ED Siloay LEED cele Ly SVT ee ae SR a Se Ore er Oe ee EC een Bree oreo 200, 000 
MEIN ROE OF SOHNOG Gk Osn a0 <1 aan haa ane nanccascc cee cwededeve cs) atuyecenens 100, 000 
ELL OELOXSGSNOOSLUBKE! <a hk wnG/cte tinct ew ninae cscs eG eas SPA eae ray 100, 000 
UO ROMO G swine = oe eee cree UE KELL Eh sie nee atta. al na acicatetesine 75, 000 
UNREST: S03 PTS gel eo RR ea ra it Pe Oe Ce =r 150, 000 
EPRID MOOT UA Osc coe ee eae ate iein oa cele steks wii a's 5 fais x(n n’g/s lle enin o's ta wel nis alge toa emma 100, 000 
MOAR VV AUIRAUI rapt oso 5 cena onan pA pete CER CREE QUEL Resi le ce oe] weet acs neta 100, 000 
MARIO LECID POL MOD foe cot ot be ee tea ac en Jee ten eee aa oh ana dala eos 150, 000 
AN SC RATS aT 02) ee e OCO DS etht BE Shane Bea Se el Rk ae Ne SEE] BREE ARNE car 100, 000 
MMC OS. Se Reheat 3 in aN utes ia fas wetness 122, 500,000 | 208, 950, 000 
PIKE. 
Finger- 
Disposition. rsa Mica 
adults. 
Arkansas: 
LSID LM EISSrSsrreyayt LES alee ee Bea Cee eor SOAR nn Ac SE BCdE BSc CE OU ge HDS BESS ae secon 115 
Towa: 
VGH RITES MT ISSISSID L- EULVOLS cas cre aoe a oe acinla cae elle ohn See ticle yt seas spon hae seca 4, 255 
GME HE Me REPO DS MASSISSIO DIL ULV EL win on Sesiee sieiainis <2 mainte cinta = ain Sane ee oe ee ee ores 50 
Say ee eae ete nln laaecicin aoe tisec cee ioe ee ot cee ec eeeia wen eelelemata ete wrote 4, 420 
YELLOW PERCH. 
Fingerlings, 
Disposition. Eggs. Fry. yearlings, 
and adults. 
Colorado: 
ERUDITE O18 IT A ga ae Se Sh Oe ean een erecta ane Heee canara 450 
ERM ER UST IGQD A tae Oho oe a onl so cioe ta Saran cae bia POE Sw so arcee ol aeeewrent ames lene comes aoe 300 
Connecticut: 
Madi vine. Stave Usa COMMISSION. ..-= lt ssc.o- Stcecn esc rnw cece Be O00; OOO IRS eo eee eee 
Bp PORE pipet ALCAN) WRC = ele feel anata ols feel ere 500,000 j...........- 
ois: 
ATLD TPE SPA DEI ON Can. San ions se oS a enbinnsguee oa soc eee ee eas | Haeea eee calees cere ce nas 400 
Rearing OOHE VES DOUGUSs | = cone. cin ants oe ~ cw ten cose Snecma sim cide weak oma Caaain doe oer 200 
ACHE ILOR HOD ON OLUUM MING hONOS: 2. os soc wn nec oearda ne san teceekse] Saas en awee oe | peeheck we aE 400 
. erteehigt Ar eEs IO GEG Garry SE OUG eco. scan cosine we ace sean | mee mela = ata lee erreee 175 
‘owa: 
ed ett A ISISGITID RUN VOD ooo «oa a cars sea nora cine oweien ca net emcee oeae slae ee omee cee 930 
SEEM OOGNGIbUPE OERe ARG ooo ooo loc co on bb ecsevaceteewcicncess| qances sisten onlacesetecuae- 275 
PPM Ont MGM UTR PONG ses oe net uence cede ewe ae cease dae|t ousemmecc Sel get eecommnee 100 
CrMIALD OOORN OROB Rien. ect et ocs sete eas wows sie vessdsiensfacat sass sng o| see wee siseees 600 
Maryland: 
ROO KER COTO. POUINAG HWIVOUs on aie co ajncininace wn ela eanaam ea cpee wae tise ce 90, 435, 500 
PS MAC CORI Ar OLOINAG LVN ave o-% o ots Seeds ool sce Roun waclawne [tem aalnaiaelesr 3,000, 000 
EIHSH VEEL VGR, SUSI MLV GMs one ae on coo = capes oem eye'ana em mek me emia fa mmcels we in Sele 15, 000, 000 
PE TOT TK A VOle sc oa cSt ake as Fda ole weenie cee eee ainela a6 | onraa aeolars ae 4, 500, 000 
Hor nee. MUINACE CORK . 2.08. 5.7 Me Sian itaa ye oe te apeeinde <a Suet ott come aee 6, 000, 000 
Rison, Giulpowder MIVGE 5... le cccmcowsuwiselasncmatee dl enecrscoaaee 5, 000, 000 
Ebru StS hc eld Op 02 21 gies ar AE Sr ea ee eel eae crac 26, 000, 000 
Baan Glove, Richfield Pond. 20.2 '.. cso reenscaahw es caeenals te mecea aan 
Pavscidc eerace, Hones RAVECL. =... 25. .c ccc cencep eon eseeaaenelsemee cess be 
GIHCHAIOREKD Bay. 28 0 who oe re ae ee 
North Fast River. . eres pepe S 
Spesutie Narrows............... 
MG Paints PONETS OVO EONO- to. 22 6c:c acl cu ls eeaudb ee omeneees loaeeoce ohbek ; 
TAMUNEBY, Wrecks EOtOmAC RIVED. 2... ...-t..ccosah cates enee ee see ence ccuecse 4,714,025 |.-- 
Piscataway OredkeneOvOInae FAVED... 2. ical median suucme teeters |secatusiove wc 40, 870,500 
ista}nerlaekhepein(reegstoy tc) a: il ohh.) i ai ea Reed. Oo Sa ee ee 400, 000 
Massachusetts: 
PnP AMO COUPHINIONG ABBE. oo.) Soc scot doen coe Cede nee e noel sen ecacck eae 500; 000. |e se aoc 
SOCTI El OTHELLO . <Scon nace ou est nape ee etee nae bale cmncceuawee 1,000; O00: ES-s22ce etre 


a Lost in transit, 300,000 fry. 
4789°—14——_12 
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DIsTRIBUTION oF FisH AND Ea@as, SHowN By LOCALITY AND SPECIES, FOR FIScAL 


YEAR 1912—Continued. 


YELLOW PERCH—Continued. 


Disposition. 


Eggs. 


Missouri: 
Pleasant Hill, Kellogg Lakes 
St. Joseph, State fish commission 
New Jersey: 
Gillette: #PassaicRiverscee., soc cess toes eacoaes soe eee ee 
Princeton, \Carmepierakes: s.t)h 20. o0'ssee sci e asec een ee eee 
New York: 
Battery Park, New York Aquarium 
Camden, Fish Creek 
Cape Vincent, St. Lawrence River.........-.--.- Kem ere SE 
Fallsburgh, Ruddicks Pond 
Lockport, Red Creek 
Schenectady, Mohawk River 
Veeders Pond 
Wealden sWallkill@Riversas. 8) 255 eee er oe ase 
North Carolina: 
Henderson, Harris Pond 
Stovall, Gregory Pond 
Oklahoma: 
Mountain Park, Bermuda Lake 
Pennsylvania: 
Brackney, Quaker Lake 
Brookdale, Durwent Water..........---- 
Stroudsburg, Dake Maskenozha 
Mance, Bauman’s pond 
Becker’s dam 
New Berlin, Maurers Pond 
Saxton, Raystown Branch 
Wellsboro, Charleston Creek 
Vermont: 
Brandon, High Pond 
Burlington, Lake Champlain 
Hog Island, Lake Champlain 
Joes Pond, Lake St. Joseph 
Lyndonville, Bean Pond 
Chandler Pond 
Pasture Pond 
Swanton, Missisquoi River 
Virginia; 
Butterworth, Butterworth Pond 
Dogue Creek, Potomac River 
Elkton, Shenandoah River 
HMarnsonbung Mind dy iCreekes se seo ee ssa tae eee 
Wake! Coan sPond sae 6.060 kek be oie Oe eT ATA 98 OS YL en en 
Little Hunting Creek, Potomac River.............-.--..------- 
New Market, Smith Creek 
Norfolk, Pleasure Lake 
Petersburg, Branders Pond 
Pohick Creek, Potomac River 


Stony Creek, Chappelle’s mill pond 
Suffolk, Lake Tranquil 
West Virginia: 
_ Shepherdstown, Potomac River 
Wisconsin: 
Bangor, Larsons Lake 
Neshonoe Pond 


Total a 


795, 000 


100, 000 
13, 963, 475 
300, 00 


300, 000 
21,998, 795 
00. 


Fingerlings, 
| yearlings, 
| and adults. 


STRIPED BASS. 


Disposition. 


North Carolina: 


Columbia, Scuppernong River 

Washington, Pamlico River........ Be REE Oe ees ano = Ce aoa COR OR ae 

Weldon, Roanoke River . 
Virginia: 

Norfolk, Tanners Creek 


a |Lost in transit, 25 fingerlings and 645,000 fry. 
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DISTRIBUTION oF Fish AND Eaas, SHown By LocaALiry AND SPECIES, FOR FiscaL 


YEAR 1912—Continued. 
WHITE PERCH. 


Fingerlings, 
Disposition. Eggs. Fry. yearlings, 
and adults, 
Connecticut: 
LEER SYp PCS LSE UNIS a1s Ue eee SA SR a RS A I SRLS NE REE 500,000) s-0-< seanees 
ERNE PSST SEER th eye ete eet ee nel ae od ovo ake BOOS OUG"| Pia eee dass 
Us dbesral Uc ile Ail oe ee ALS Spee, Soe Se a ae OR Fee Oe eee we DOU; O00: Se Pe. en ra 
Deep River, State fish commission............-.--------.--+--- 155, OG0) O00!" ere sake aia are ee eerie oe 
RESP o Ani puon, Uae OCOLGpEUE.. oi s.0.g.Un.-- sss saent noe coea|satesse rte. BOOS OOG Keer try see 
Le SG LS ME) po) ci tel ae) 0s LA es lie a Rae 8 oe Se eee Meee ae BOO; 000" |r. 2 a aeeae 
Maine: 
Nant berwick. banner Ober Wake. oino. sto ee ose ove claeunconecces 1, 000; 000" is 22 a eae 
RUE BE OC UW SLAG ojo ga ahd Stina nines ale sous saat asecin opie |na'n aetna oa A 2000; 0008 |/5. cos octane 
Maryland: 
BANS eeVAL ScamON BUSI EMUVOL= oe 5 aie a iats tee 5 baer ee seaeku|in« atic a steers 6;000)000° 2... .sa-zoae 
Elk River, Chesapeake Bay.....-.-.....-..-- Seinen oe Le 10; 000; 000) |oo cess tones 
MUPENRCH NEHOCANOEERO IDET soot oon. tocnman- ee uecb ae seen wel > «melee va 64, 000;000" | ee erases 
Bn PAUSE OLOIO RG TRIO gle eno een ina ce ee cline Seen Ieee mele 670 
Gunpowder Station; Gunpowder River. 22-2. 25-22 220.-.-see ol Snes tele 5 ;'0005 000! 13 /s2en-ee- Ja 
Havre de Grace, Chesapeake wsayeos-.6 - sonst scn -weos sos ooo Saeme ese « 182;400;.Q00::|o Adee eeece 
ISacust ie OlNnt, GHOSRNRAKG bay ge soe - sae ono aae oemee eae teen ae alee aes eas 20; 000 S000: Rae neta 
Nori mast Mier, Chesapeake Bayo. o9- eon cede eee ele eee eens 207400; 000) 133-02 os 
Piney Lomb. biney Pomp Creek = scse scins 45 semanas sao nase = Sb Saag eaten GOD) O00) eae een te 
Port Deposit, Chesapeake Bay =. -..2-----------2---2-<j-cee~ eo" |n noe ees =n = 6;000;000: |So52. 25 
MOMNSAVS IS MLOM. , POCO V Ol. ca- nc Secs alec tate smesecentns| aos sceeaeen 000; 000 :-s=2e ee 
Enea NalLOWS,GbesHpeake BAY. .s22.2 i shcs. shoves esen ooo) as aw de cease 235900000) |E eos esas ex 
Bement Cronk: GHeESRDCAKO UB BY <2 snes w copier inlalomis Salen we aianse Hal a aissomtcee ee 4559005000: 223 -2ee2--5 < 
IBD LOMaC RIO L= sete ce aoc oe kc ata BASS See re ote oot no ete 365500; 0001/25 5 eens 
LCS Pit aT Fl in UA hc ee ee ea ea ee EE 000;000))|S3=ocees a 
Massachusetts: 
LOH PRT P MALO PONG sacra tonto soma ape SS ae ra Aa sictera clos [ae ate ae 5008005) S23 oaere ara s 
NVI OALIBICG sro eels Set ats tnd ea emer Morea eli rae as eos TOO; GOON Ge See eae 
HOPES av Mare | MOLPO PONG 2s 5.5 Jasco sccerc ose ataeaeattaese acewiotel ca edad suedes L000" 0004) eee Scans oe 
Lake Boone, | DPSTSCL sf so es OR ESR at Ss aD SR ee 750; OOO\| Eo. oe 
Morinwoane ake; NGESepORSCl == 5.25.7 sa ccsnge ss = mccaestss|spcancnmaccs 600/000 2525-3 
New Hampshire: 
BuO La ROOM PONG: 2 oct tens ~ octane aces sate oesa cadets satel sailen Se eesqs (50, O00) 5: = seseose 
EPUSDOLG SINAN. WUAK Gs Worden Seok cons s cae San Boece obo neck moe onl ems odaitwens A50O00L ies: saseees 
NGGRHE NPONOLOUUAKG Ss 2 SUE fans co aoa hee ms ohesetadeasasaciafele os muleeeieas 750; 000: 1S ees 
PMG LOMAP EC ALGLIG PO NUAKG 22 Oech pone mete ot ess aeis t ceteces secss|S vase eeece ue 500,000) [2 s2eeeesees 
LN TUEG UTES PO) 20 os Ree ee hae een Lieb ep at a 500,000") See ee 
Pike, Lake Tarleton... ..- BER SSE oe Ree eee ae Or SEO COPA EM Feline 15/700; 000! | S225 - Somes 
Benpoermpilies WovellubakGe Utes. 2 ares eos ae Re oocce te eae tee wc seen 502 0005/22 See tee 
Mitnahenter, WorestUake: 0020000 eel bee: fhe ee PORE 150; 000} Saco tes 
Wolfeboro, eniag@Veiiwaribrr: ss 8. Me ed ees Aaa: 750; O00? ena St 
I Eesha Des <2 er Bye rei eg pe oR a RS ie Dan Be lt 500; 000: 2 24 325 2332. 
‘New ay: 
Branvn vile Culver Makes sch sage sons st Se ea Sastwe Se eee ot eae eee e ate G00; 000+ es <2 eee. 2S 
New York: 
MiaIGoiin Wy KANO VOES = otto enc on acd: eas | eaee Sen cate estes econ ee toe ee 600; 000s! S ccc ose 3 
BGR CUES LED RES TOWNS PONG jars) anos oe eee ome eee [cases ee see DOO} 0008 Eereae cee 
Rhode Island: 
LSEETy VSL (el er og tay 16 [poe a er ee als eee (Peni In one 250; 000522 -< 6 ha 
HIPHOP ALOELS PONG satan soc Sen an eee seh ae ee ee eee eel mee as oe 10003000) \aeraent ee 
LOU EAS Ro i De RE ie EO (i ee BAO OOO (gu teies hen 
Vermont: 
Bena MP Olin BAL ers OMG ana .es een onc seners Sakae ote soe ee etal eee ae a eens 600;,000'|22 Seal oak 
Le (Gieyri ed c(erate ORM ae ae A eee riay SS ney gee mene aa (eee LE ee A BOO O00: |S cere Soe 
JB PUTS VLE Tec ei Ao Ait te ea eed Senet een [ELS Spe ae 500/000) }'5 = <2 e585 
ICE OOM sete see Se oa Ree seca ous oN ee ete, eee 5005000! 5 3832.2 s2oes 
WOOdTGrd ES per ond ee! Norte eee 2B ee on we ance te aee cee wan B00; 000)/|\S c-cd ee 
Hardwick, Pike Greenwo0odes 2. 2522-2 2u5 ocean ee osenanta boars daswes dake 750; 000' {isonet ee ces 
MGHLNOLION SAMI ONG «ooo neg wel as eee etc ee esa ee A ealloeeuan wae BOOS ODO! O22 Get eran 
at PAINE GLOLOn LAK 5. 32 oe se eas eo ee oe ee ee ee aaa ee ZOD O00 ee eee See 
Riera pans, Vake Cham plain vz'2 2c cone. 252 5 sehen racic ss ana es a eee O00! O00! Iz: [ee hes 23 
2 2 ETE SR ere pis enol eter ae rae peer ee eye | 15, 000, 000 |452, 900, 000 670 
| 
SMELT. 
ie: 
Pitisaarcornibia kee eer cece. 8 ot ao ee ee ee ee 6;575,,000'| secee ae 
Maryland: 
RE ILCAU ANS SE OUNTACIULVOR «ccc c snare saad manawa eeeeeseciaccl Sys so6 = cae |e ne Uae c= nics 100, 650 
Michigan: 
Detroit, State fish commission: =>... ><. -2--laas-ecn-sseecas ws 2O%S00) O00 | 2s 2. asa eer 5 
New Hampshire: 
Veer di Wa oT eee ee ee ee a a ar 15000; 000); Saccep eee 
pi lso ea eI ee ne oe ei Se ee ee IL oo wot aciaa « 1; 000;,000) 220 oeeenoe = 
eRe ARIAL ere see ssa e mate Pawan Suda se EG Sae Ds [Uagdacnua ccs 1,000,000 ]........ saw 
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SMELT—Continued. 
YL. (A Fingerlin: 
Disposition. Eggs. Fry. vearlings, ‘ 
and adults. 
New York: 
Battery Park, New York Aquarium:..:...2...-..2...--2.------ 290:000:)| 2.2 2a). 22 -.c 5| see 
Sabattis, applicant Aaa ATES oR a See ee eal ee Ieee 9;'000}'000"|'.. 32 <2 22 A ee 
Vermont; 
Readsboro,applicamtameere tees sae cece cee eee eee eee 900, (000) |... 2 sos bocee: baa eee 
Wiest:Barnept applicant see =-ssmeracsee no. dace sac eee ne wee 500; 000.) . <2 2a2ecene ne see meee 
Wisconsin: 
Edson) japplicanteete c<sce. seoe sess nse eee ccee nee ee 15,000;000 22). 2h\-e ene |e 
ARE IRE Se eee meas RS a ee RS I Pew ome Al 27,650,000 | 9,575, 000 100, 650 
WHITE BASS. 
Fingerlings 
Disposition. yearlings, ; 
and adults. 
Tilinois: 
Ben fons sree mans pe ONG a etse see nor eo eces Sere sack Meee Ae AE eee ER RCE ee ee 120 
Towa> 
BELO VIC SMLISSISSID DIRRDVED: sete mises fr oe wean os aa Soe te Re 680 
aANsiny, |MaSSISSHP DIMMIVOR Scam Sac leeeeee eae ase eee SRE oe Le EO eee 100 
INOrtHNMc Gregor sMISSISSIp pIURIVGl. < 15.2 ae kee erte sete eee oe Seen oe oan eee 600 
ARDY IR ces ee ae A es Rey SAE RR RCTS SPS AES, Wea ASS Toate Ha 1,500 
FRESHWATER DRUM 
Arkansas: 
Helena, Mississippi RL Verse <<iciee aca e esse eee enaee = SSS Sree Snel Ae Kee eee te eee 7, 280 
Towa: 
Bellevire Sp Mississip pighiven. sasaacte se oate ec eee eens os eee ee are Lean ee 1,940 
Lansing, Mississippi River.......-...- WE AS ee NCE h Nem sty eeiee ee aes Beene 1,000 
INonthYMcGre gor SMISSISSIp pl PUIVODsae ese es eee ariaee een e ae aes sea ac eee eee eee 1,500 
BO ball Se ee Sate he ae nie Spe oe SEN se ple ee hd ok Uae Ds Ue eee ciel eee eee eee 11,720 
coD. 
Disposition. Fry. 
Maine: 
BoothbayHarbor; zB oothbayJelanbors <2 2) ciie sete m ae iter chain ere hatea toe eet 2,940, 000 
inekain. (BAY <assscsaciess-< bole gees ie ose eles es eeeinseeeepeee st aeeese 2,552, 000 
LDP GIy Is ia(0 hall oj yyy dbuaeNbay. |S} NSA sas en oonnRUeoneaanDr oseabose. oocese Sore scene Sbonsaconc 738, 000 
Massachusetts: 
Beverly, Massachusetts Bay....-...-..---------- sbicheA ie Casts baate ds te ae ne ter 15, 130, 000 
Halmouths Buzzards (Bayseeaa sees sees see eee ictal 2 ciate SPOR ack pe Ee 8, 000 
Great Harbor. 2os50ac00-6 soe ec seiecceetine ssc ces ence ances ogee ee See eee 000 
Nantucket Sound). 2.isac os.ccnete bees nee sees ass oen See aesee eee eee eee ae 000 
Quissett Harbor csc si ieee che ce Re ccs oo Se area Ce ee oe ee ee seen 000 
Vineyard Sound) 2. oof s-. demac cats. ete eee aeons Soa ee eitee eee 000 
Gloucester; Atlantic: Ocean..:, 252-205 jose simone. ote catines Sesteins see eee eee elements 
Ipswich Bay ...$ <2 22c5cc. ewe he an ieee ole ae oe Ee ee ane ae elas eiarsa ie 
Massachusetts, Bay =. . 2. «hen cehaccntemee cee e eee eee eee ores cee eee eee 
GosnoldmiBuzzards Bay. oo--.2 2c 2 ioe cuien Cena s Une eee Oe Bane see anemia mises seer 
Nantucket Sound............ 
Vineyard Sound............. 
Manchester, Massachusetts Bay 
Rockport, UAC CAEH Cen[O\c2e 1s ae a aR oO ios eT: LETTE TNE 5 , 800, 
Tarpaulin Cove, Vineyard Sound 03, 742, 000 
WoodstHoles HERONG ao aun oe acto at ce ostcince SACO eens aoe eee See eee eee 295, 000 
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POLLOCK, 


Disposition. 


Massachusetts: 
EOL ye MnSOD NUROUIS NE ads cho Wen ton. Aaron amen ce hao wae oan Jain Janene sriatiaase oe 
Essex, Ipswich Bay......-.-. 
Gloucester, Atlantic Ocean... 

PRS WCHINESE We tects oc cote ae nilce wicca nine anak eee nae cholerae amie cee eRe 


PERTIGNERL GE. MASSAQHTISAL UG Uy od Ok aoa os cries cde u Seah faa oe a vin niete sininles biasaioe a eet 
Rockport, eisai: Waiseann cake eee fonde. ds Cases rc So vghaet ee asc ieee 
ES WiC Bi pete eins rs ate a ae ante ne ei erat amealn cn aia cam an ae eave ae 
eArpaATilineoves: Vineyard SOUNGs: ac see esta. conde Sef Gott osc aee we apt clear sees Sap 
SECON GR ae a ee ed oops d Bio beeen Seo aie iain s com Be eee ne ins omlatale aeeleraiy miclae sicwic artes pitee 
HADDOCK. 
Maine: 
Boothbay Harbor, Boothbay Harbor 
Massachusetts: 
BAVET WSCA OUSBULS ES Wess otek ose toe sac ee aan Seine Semniae tala rare aol me alae =o Om alee 
SIGHEOS TOR AWAs IC OCOAN Hpi. s <n am snc nies ene ae oe Sn eee Seis er einclee ass one oe awe oe 
pswich Bay....-.-.--- TC b5 eee re He be he sO DESC BOSS nE REO ee oe hoses Seasons 
PSG aVITE VAL mOUNG sone ioe see sen soos cae ae mown tna osc 5 PRG 3 ae Pee 
Rockport, Atlantic Ocean.-°-.:.-.2.-.-.=---=---- 
TpS wich: Bay. sces5- <p Sode= esa ~ aes Sasha SSR Foc cee «lave webeee wee a ses 
RUA rte eo a Ea Soe as oe cee oad Del ron Said s aGi daa asia edice eve ssiseate 
FLATFISH. 
a ; — 
Disposition. Fry. Disposition. | - Bry. 
Maine: |, Massachusetts—Continued. | 
Beothbay, Sheepscot River......... 30,560,000 | Gromer epee Davies © fe cuss. | 25,000, 000 
Boothbay Harbor, Boothbay Harbor.| 196, 298, 000 | rloucester Harbor ...... | 86,640,000 
Linekin Bay..... | 95,462,000 ||} Gosnold, Buzzards Bay............. 19,784, 000 
Townsend Gut...) 11,460,000 |) Lackeys Bay......:-.-+--- 10, 233, 000 
East Boothbay, Christmas Cove. .... 19,098, 000 Nantucket Sound.......... 48,807,000 
Linekin Bay........ 71,375,000 Manchester, Massachusetts Bay..... 32,680, 000 
Southport, Ebencook Harbor....... 19,334, 000 Nobska Point, Nantucket Sound....| 7,333,000 
IECOV.C ec a ets ee 12, 472,000 || Rockport, ae Payee, a eee 39, 860, 000 
Townsend Gut. oo... , 460,000 || ockport Harbor......... 12,380, 000 
West Boothbay Harbor, West | Salem, Salem Harbor..............- | 7,000,000 
Booth bay Harbor. ous c<c<cc00e ces 22,650,000 || Tarpaulin Cove, Vineyard Sound. . .| 341, 000 
Massachusetts: |  Waquoit, Waquoit Bay............. 2,680, 000 
Beverly, Massachusetts Bay.........| 41,550,000 ||) Rhode Island: | 
Falmouth, Buzzards Bay........... 16,419, 000 Wickford, Narragansett Bay........ | 24,650,000 
Great Harbor...........-. 5, 172,000 Wickford Harbor......... 14, 476, 000 
Nantucket Sound........| 35,852,000 |————_—_ 
Quissett Harbor. ........ 16,323,000 PROTEIN ee oeeete ere teen ee 965, 449, 000 
Gloucester, Annisquam River....... 28, 100,000 
LOBSTER 
Maine: Maine—Continued. : 
Biddeford Pool, Biddeford Pool. .... 5,000,000 | Deer Isle, Southwest Harbor........ 250,000 
Wood Island Har- Stonington Harbor........ 3,000, 000 
[51 Ae Ree a 5,000, 000 SWAIN SNCOVEr es oa. cee os 500, 000 
Boothbay, Boothbay Harbor....... 6,000,000 Eagle, West Penobscot Bay......... 750,000 
Boothbay Harbor, Boothbay Harbor 8,795, 000 Eastport, Shackford Cove..,........ 4,000, 000 
Linekin Bay..... 9,500,000 East Boothbay, Linekin Bay.......) 5,000,000 
Townsend Gut...) 2,000,000 |} East Stuban, Pigeon Hill Bay...... 2,000, 000 
Bristol, Johns Bay.................- 6,000,000 || Ellsworth, Union River............. | 13000; 000 
Brooklyn, Eggemoggin Reach....... 1,000, 000 | Freeport, Casco Bay.......-.2.-.--- | 4,000, 000 
Grays OVO N ee cats iearsiciaas 1,000,000 ||} Friendship, Delanoe Cove. ........-.- | 2,000,000 
Camden, Camden Harbor........... 125, 000 Friendship Harbor... .. | 4,500,000 
Lazells Island Harbor....-. 125,000 || Georgetown, Five Islands Harbor...; 2,000,000 
Cape Porpoise,Cape Porpoise Harbor | 4,000,000 || Goose Rock Passage...) 3,090,000 
Corea, Gouldsboro Bay.............. 2,125,000 |, Harmans Harbor...... 1,000, 000 
Cranberry Isle, Isleford Harbor......| 3,250,000 | Goose Harbor, Gulf of Maine........ 1,009,000 
Damariscotta, Damariscotta River..} 2,000,000 || Gouldsboro, Prospect Harbor....... { 4,750,000 
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LOBSTER—Continued. 


Disposition. 


Maine—Continued. 
Isle of Shoals, Isle of Shoals Harbor. 
Jonesport, Cape Split Harbor......-. 


Kennebunkport, 
ELAN DOL eiysctaclemaeae erence aces 
Kittery, Pepperell Cove............- 
Kittery Harbor, Gulf of Maine...... 
Lincolnville, Lincolnviile Harbor... 
Long Island, Frenchboro Harbor... . 
Machiasport, Northeast Harbor..... 
Northwest Harbor. .... 

Starboard Isle Harbor. 

Mount Desert, Bass Harbor......-.-. 
Duck Harbor. -2--2.- 

Millbridge, Dyer Bay....-.........- 
New Harbor, New Harbor.......... 
North Haven, Crocketts River. ..... 
North Haven Harbor. 

Ogunquit, Perkins Cove............. 
Orrs Island, Quahog Bay.. 
Pemaquid, Johns Bay....... 
Pulpit; MarshiCovescs ss necesnecwses 
Pulpitpelarbor esac sesse dese 
Rockland, Rockland Harbor........ 
Rockport, Rockport Harbor........-. 
St. George, Metinic Island Harbor... 
Port Clyde Harbor. ..... 

Seal Harbor, Seal Harbor........... 
Sorrento, Frenchmans Bay.......... 
South Addison, Wass Cove.........- 
South Bristol, Christmas Cove.....- 
South Hancock, Frenchmans Bay... 
Southport, Ebencook Harbor....... 
iMamnsiblanbormeaneseaesiae 

PIR COVE a ueRene semotee es ce 

South Thomaston, Seal Harbor.....- 
Swan Isle, Mackerel Cove..........- 


Fry. Disposition. 
Maine—Continued. 

2,000,000 Swans Island, Mintuan Harbor...... 
2,000, 000 Oldwrarborsss-eeeses 
2,000, 000 Tenant Harbor, Wheelers Bay. ..--- 

Vinal Haven, Penobscot Bay....-... 
2,000, 000 Vinal Haven Harbor... 
2,000, 000 Wells; WiellsiBay2eecnee. oot sone 

500, 000 York Harbor, York Harbor........- 

125,000 || New Hampshire: 

250, 000 Hampton, Hampton Harbor........ 
2,000, 000 Hampton Harbor, Gulf of Maine. ... 
2,000, 000 New Castle, Little New Harbor..... 
2,000,000 Rye Harbor, Gulf of Maine.......... 
2,000,000 || Massachusetts: 

500, 000 Annisquam, Annisquam River.....- 
1,000,000 Bay View, Ipswich Bay......----.-- 
3,000, 000 Beverly, Massachusetts Bay......--. 
1,000, 000 Boston, Boston Harbor.........-..-- 
2,000, 000 Devils Foot Passage, Great Harbor. . 
2,900, 000 Falmouth, Great Harbor...........- 
1,000,000 Gloucester, Annisquam River..---.- 
3,500, 000 Atlantic Ocean. .....-.-- 

125,000 Gloucester Harbor....-.- 

250,000 TpswichsBay 2 eee eee 

500, 000 Grassy Island, Great Harbor.......- 

500, 000 Great Harbor, Great Harbor........ 
2,000, 000 Ell), Elin sham Bayes feces eesti 
3,000, 000 Manchester, Massachusetts Bay....- 

500, 000 Marblehead, Massachusetts Bay..... 

125, 000 Menemsha Light, Vineyard Sound. . 
1,000, 000 Robinson Hole, Buzzards Bay....-. 
3,000,000 Rockport, Atlantic Ocean. .......... 
3,000, 000 Ipswich! Bays -es.sseee 
6,500, 000 Rockport Harbor......... 
1,000,000 Salem, Massachusetts Bay.......... 
1,000, 000 Tarpaulin Cove, Vineyard Sound... 
2,000, 000 
2,000,000 Total veces sacclsteeee seem sates 


201, 728, 000 
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IDENTIFICATION OF THE GLOCHIDIA OF FRESHWATER 
MUSSELS. 


By THADDEUS SURBER, 
Assistant, U. S. Biological Laboratory, Fairport, Iowa. 


While carrying on experiments in the artificial infection of fishes 
with the glochidium larve of freshwater mussels at the Fairport 
Biological Laboratory, the question of suitable hosts for the various 
species arose almost at the beginning of the work; for while we were 
quite successful with certain species others gave but very indifferent 
results. This naturally led to search for natural hosts of the various 
species, during which it became necessary to examine the gills and 
fins of many fishes, a work which, though it has in reality only begun, 
is already fruitful in results and opens up a wide field for research. 
In fact, the artificial propagation of the mussel depends to a cer- 
tain extent upon these results; and my object in writing this paper 
at the present time is to stimulate such investigation, which will 
amply reward those who care to take it up. 

The identification of the various species while in a parasitic stage 
presents some difficulties. The only available figures of glochidia, 
so far as I know, are those made by Lea,* who figures a great many 
species, but not very accurately as to relative size, etc., and his 
figures are therefore of little use. Lately Lefevre and Curtis have 
given some most excellent figures, with measurements, but the 
species are few. 

The requisite is a complete collection of the various species care- 
fully mounted, from which proper camera-lucida drawings can be 
made to a uniform scale. Such a collection has been attempted in 
the present undertaking, and the figures submitted herewith repre- 
sent about 40 species, most of them forms occurring in the Missis- 
sippi River in the vicinity of Fairport, but supplemented by a few 
from the Cumberland River, the Ohio, and a few other points where 
investigations have been carried on by Mr. H. Walton Clark, the 
late J. F. Boepple, and myself. 

a Lea, Isaac: Description of the embryonic forms of 38 species of Unionide. Journal Academy of Nat- 
ural Sciences Philadelphia, 2d ser., vol. Iv, pl, 5; Description of 52 species of Unionide, ibid., vol. vm, 
supplement, pl. 21. 
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In order to secure uniform results uniformity in the preparation of 
the material is of the first importance. The method of procedure, 
therefore, briefly stated, was throughout as follows: A section of the 
mussel gill, if large, or the entire gill, if small, is first carefully removed 
and killed in 10 per cent formalin, in which it is allowed to remain a 
few hours. The section is then carried through alcohols of increasing 
strength up to 70 per cent, when the glochidia are teased out and 
stained in eosin or cochineal, the latter stain being the most satis- 
factory in most cases, after which hardening is carried slowly up to 
95 per cent alcohol. Oil of cloves has proved to be the most satis- 
factory clearing agent, xylol being too violent in its action. Mounts 
are made in Canada balsam. The same method has been pursued in 
preparation of fish gills bearing natural infection in order to produce 
uniform results. This method gives preparations of glochidia in 
which the valves of the shell are closed, but if they are desired ex- 
panded, then the method used by Lefevre and Curtis % is recom- 
mended of slowly introducing crystals of cocaine or chloral hydrate 
into a watch glass containing the larve. 

It is not desirable to go into detail in the description of the 
glochidium, as it is believed reference to the analytical key and the 
figures themselves will do more to make the differences apparent 
than pages of descriptive matter. The importance of the glochid- 
ium in the classification of the Unionide is recognized, but to try to 
show the relationship of the different genera and species at this time 
with our present lack of material would be unsafe, to say the least. 
At the present time it will be best to call the reader’s attention to a 
few important points only. 

It has been ascertained that variation in size is comparatively 
slight in a given species, except in one instance, where some glochidia 
of L. luteola from Clear Lake, Iowa, were found to be uniformly 
smaller than those of the same species taken in the Cedar River, 
but, as the adult shells from this lake are very small and thin-shelled 
as compared with those from the Cedar River, the difference in size of 
the larval mussel may be correlated. There was, however, in this case 
no apparent difference in the shape or proportions of the glochidia 
from the two sources. 

Drawings have been made of what might be safely considered as 
typical specimens, except in the case of Cyprogenia irrorata (fig. 11, 
pl. 1) and Quadrula heros (fig. 32, pl. 11), where the only material 
available was not quite mature, although advanced sufficiently in 
development to give a most excellent idea of the subsequent shape 
and size. 


a Studies on the reproduction and artificial propagation of freshwater mussels. By George Lefeyre 
and Winterton C. Curtis. Bulletin Bureau of Fisheries, vol. xxx, p. 150. 


GLOCHIDIA OF FRESHWATER MUSSELS. 5 


While all the species figured are not of uniform development, no 
change of form nor increase in size would occur, except as above 
noted. For instance, 8. costata (fig. 7, pl. 1) is more developed 
than L. subrostrata (fig. 16, pl. m), and this again is greatly advanced 
over Q. granifera (fig. 19), the anterior and posterior adductor muscles 
having become completely separated in costata, less so in subrostrata, 
and just beginning to separate in granifera. The shape and relative 
position of the adductor muscle before separation is a uniform 
feature for each species, and its importance as an aid to identification 
should not be overlooked. 

Sterki* some years ago (1903) pointed out the character of the 
glochidium as animportant factor in the classification of the Unionide, 
and this is clearly confirmed in the case of L. anodontoides and L. 
fallaciosa, the adult shells being very often inseparable, in fact, their 
identification as separate species even under the most favorable cir- 
cumstances being difficult. When we come to examine the glochidia, 
however, we find that there is not only a difference in form but also 
in size, L. anodontoides (fig. 21, pl. m1) being smaller and slightly 
shorter in proportion to its depth than L. fallaciosa (fig. 22, pl. m). 

Owing to the small size of the glochidium of L. gracilis, and, not- 
withstanding its affinity.with L. (Proptera) alata in the structure of 
the soft parts of the adult animal, Ortmann? (1911) created for it a 
new genus—Paraptera. If size and general shape alone were the 
controlling factors then the very minute glochidium of both Plagiola 
donaciformis (fig. 29, pl. 1) and P. elegans (fig. 30, pl. 1) would place 
them with gracilis were it not for the gaping margins of the glochidial 
shell in gracilis,° in which respect it resembles P. securis. The position 
of these two forms (donaciformis and elegans),in my opinion, remains 
in doubt, and the acquisition of more material, with careful study, 
will probably reveal much of interest in relation to these small 
mussels. ; 

It is unfortunate that more is not known as to the period during 
which the Unionide are gravid, or rather as to when they carry 
well-developed glochidia. Unfortunately investigators are not in the 
habit of giving us uniform data in this respect, the term “gravid” 
having too wide a range of meaning and including too often mussels 
which we may designate as bearing early embryos, late embryos, or glo- 
chidia. In the case of the short-period breeders it does not matter 
so much, for the period is so brief—a month, or two months at most— 
that some fair idea may be formed of the date on which to expect 

@ Sterki, V.: Notes on the Unionid and their classification. American Naturalist, vol. 37, p. 103. 
> Ortmann, A. E.: A monograph of the Najades of Pennsylvania. Memoirs of the Carnegie Museum, 
vol. Iv, p. 334. 


¢ Coker, R. E., and Surber, T.: A note on the metamorphosis of the mussel Lampsilis l#vissimus, 
Biologica! Bulletin, vol. xx, p. 180, and pl. 1, fig. 2a. 
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glochidia. And, again, these short-period breeders, particularly sey- 
eral of the Quadrulas, may have in the marsupium at the same time 
embryos in all stages from the earliest on up to those with perfectly 
developed glochidial shells. As an instance of the more or less con- 
fused state of our present knowledge of the breeding periods of the 
different forms, in the tables of ‘“‘periods of gravidity” to follow I 
have placed Quadrula heros among the long-period species, but, I 
must admit, with considerable hesitation. As pointed out by 
Lefevre and Curtis (1912),? Frierson found it gravid in Louisiana in 
October (embryos), again in November, and immature glochidia in 
January, while their own observations record the occurrence of early 
embryos in May. The late J. F. Boepple found it gravid (immature 
glochidia) in the Ohio River in October and November. 

Lefevre and Curtis give Plagiola elegans as one of the long-period 
breeders, and probably this is correct, but the only times at which 
we have found them gravid at Fairport, or elsewhere, are during May 
and July. Both early embryos and glochidia have been found in 
P. donaciformis during July, but at no other time, so that with our 
meager knowledge of these forms it seems rather risky to include 
them among the long-period breeders at the present time. 

In the following tables of gravidity it should be borne in mind that 
records are for months during which it is known the species bear 
glochidia of sufficient development to begin their parasitic life, except 
in the case of Quadrula heros and Cyprogenia irrorata, as previously 
shown. 


a Op. cit., Bulletin of the Bureau of Fisheries, vol. xxx, p. 144. 
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Species with long period of gravidity. 


Month in which found bearing glochidia. 


Species. SR 
Jan. | Feb. | Mar. | Apr. | May.| June.} July.| Aug. | Sept.| Oct. | Nov.| Dec. 
eI aTOICIOMEES EMUSTICNLT OR NEE eee clea oC Son sleds cadls aa he wawe alles Be Ue ee 28 eee 
cnlesolusa@: . 23 |hoes..|o.. =. Ce eet | ee are [8 eee Sara pene SG Atay ec ee. = eee 
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a From specimens taken by Mr. Clark in the Yellow River, Ind. 
+ From specimens taken by Clark and Boepple in the Cumberland River, Ky. and Teun. 


Species with short period of gravidity. 


Month in which found bearing glochidia. 
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a Ohio River records by Mr. Boepple. 


While it is not my intention to take up the question of the meta- 
morphosis of the glochidium while parasitic on the gills, or fins, of the 
fish, it is advisable to make brief reference to the record by Coker and 
Surber (1911) ¢ of the growth of L. levissima supplemented here with 
a similar record for P. donaciformis. The sheepshead (Aplodinotus 


a Op. cit., Biological Bulletin, vol. xx, p. 179-182, pl. 1. 
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grunniens), from its food habits, is oftener. found infected with 
glochidia than probably any other fish; specimens of this fish taken 
August 9, 1910, from which the figure shown was made (fig. 41, pl. m1), 
and again July 20, 1911, have been found to be the hosts for many 
young mussels (P. donaciformis), all deeply encysted on the gill fila- 
ments and showing the same remarkable growth found in levissima. 
By reference to the figure (fig. 41, pl. mz) it will be noted that the 
erowth is extraordinary, the length having increased during para- 
sitism more than five times over the length of the glochidial shell, and 
with increase in depth in proportion. 

As pointed out by Lefevre and Curtis ¢ in various species studied 
by them the normal growth during the parasitic period is very slight, 
so far as the shell is concerned; ‘‘the mussel leaves the fish with only 
a very narrow margin of adult shell protruding beyond the glochid- 
ial outline. The shape is still that of the glochidium, * * *.” 
Experiments conducted by the writer at the Fairport laboratory 
confirm this in the case of L. recta, L. anodontoides, and Obovaria 
ellipsis, in which scarcely any marginal growth at all is discernible. 

In the key for identification of the species of unionid glochidia, 
which follows, the average measurements of the glochidium, in frac- 
tions of a millimeter, are given immediately following thename of each 
species. The length, a line across the widest part of the shell (anterior 
to posterior edge) parallel to the hinge line, is given first, followed by 
the depth, which is a vertical line from the highest point of the hinge 
to the extreme ventral margin. ‘These measurements are followed by 
reference to figure numbers of specimens shown on the plates, an 
arrangement which it is hoped will facilitate the use of the figures in 
identification. 


Key FoR IDENTIFICATION OF UNIONID GLOCHIDIA. 


ANODONTA TYPE: 
Glochidium large, subtriangular in shape, usually longer than deep, with a spine at 
tip of each valve. 
1. Hinge line straight, or nearly so. 
a. Length greater than depth. 
Alasmidonta calceola, 0.300 by 0.255 mm. (fig. 1). 
Anodonta imbecillis, 0.310 by 0.290 mm. (fig. 2). 
Strophitus edentulus, 0.350 by 0.285 mm. (fig. 3). 
Symphynota compressa, 0.353 by 0.313 mm. (fig. 44). 
b. Length and depth about equal. 
Anodonta grandis, 0.410 by 0.420 mm. (fig. 45). 
Anodontoides f. subcylindraceus, 0.330 by 0.330 mm. (fig. 43). 
2. Hinge line irregular, undulate. 
aa. Length and depth almost equal. 
Anodonta corpulenta, 0.350 by 0.350 mm. (fig. 4). 
Arcidens ee cee: 0.355 by 0.350 mm. (fig. 5). 


a some cit., Bulletin of the Bureau of Fisheries, vol. Xxx, p. 176. 
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aaa. Depth greater than length. 
Symphynota complanata, 0.310 by 0.320 mm. (fig. 6). 
Symphynota costata, 0.385 by 0.390 mm. (fig. 7). 
Alasmidonta truncata, 0.350 by 0.380 mm. (fig. 42). 
PROPTERA TYPE: 
Glochidium varying greatly in size in the different species; axe-head shape; with 
two spines, one at each of the ventral corners of the shell, or spineless. 
1. Glochidium with spines. 
a. Size large. 
Lampsilis alata, 0.220 by 0.380 mm. (fig. 8). 
aa. Size rather small. 
Lampsilis capax, 0.105 by 0.185 mm. (fig. 9). 
2. Glochidium without spines (?). 
aaa. Size small. 
Lampsilis levissima, 0.100 by 0.155 mm. (fig. 10). 
LAMPSILIS TYPE: 
Glochidium semicircular, or semi-elliptical; ventral margin rounded; no spines 
present. 
1. Glochidium semi-elliptical; ventral margin rounded. 
a. Hinge line short and evenly curved, or undulate. 
b. Size large. 
Plagiola securis, 0.230 by 0.330 mm. (fig. 14). 
Lampsilis iris, 0.240 by 0.300 mm. (fig. 46.) 
Lampsilis luteola, 0.250 by 0.290 mm. (fig. 15). 
Lampsilis subrostrata, 0.270 by 0.330 mm. (fig. 16). 
Lampsilis recta, 0.220 by 0.280 mm. (fig. 17). 
Lampsilis ligamentina, 0.220 by 0.260 mm. (fig. 18). 
Obovaria retusa, 0.240 by 0.295 mm. (fig. 47.) 
Quadrula granifera, 0.290 by 0.355 mm. (fig. 19). 
Quadrula pustulosa, 0.230 by 0.290 mm. (fig. 20). 
bb. Size medium. 
Lampsilis anodontoides, 0.185 by 0.210 mm. (fig. 21). 
Lampsilis fallaciosa, 0.200 by 0.240 mm. (fig. 22). 
Lampsilis higginsi, 0.210 by 0.260 mm. (fig. 23). 
Lampsilis trabalis, 0.193 by 0.255 mm. (fig. 40). 
Lampsilis ventricosa, 0.205 by 0.255 mm. (fig. 24). 
Obovaria ellipsis, 0.210 by 0.265 mm. (fig. 25). 
Quadrula metanevra, 0.175 by 0.200 mm. (fig. 26). 
Quadrula pustulata, 0.200 by 0.250 mm. (fig. 27). 
bbb. Size very small. 
Lampsilis gracilis, 0.070 by 0.095 mm. (fig. 28). 
Plagiola donaciformis, 0.060 by 0.063 mm. (fig. 29). 
Plagiola elegans, 0.060 by 0.070 mm. (fig. 30). 
aa. Hinge line straight, or slightly depressed. 
c. Size small. 
Tritogonia tuberculata, 0.085 by 0.100 mm. (fig. 31), 
ia. Ventral margin obliquely rounded. 
aaa. Hinge line long. 
d. Size large. 
Quadrula heros, 0.260 by 0.340 mm. (fig. 32). 
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2. Glochidium semicircular. 
a. Hinge line long and nearly straight. 
b. Size medium, 
Quadrula ebena, 0.160 by 0.150 mm. (fig. 33). 
Quadrula plicata, 0.200 by 0.200 mm. (fig. 34). 
Quadrula solida, 0.160 by 0.160 mm. (fig. 35). 
Quadrula trigona, 0.160 by 0.155 mm. (fig. 36). 
Truncilla sulcata, 0.200 by 0.205 mm. (fig. 37). 
Unio gibbosus, 0.200 by 0.215 mm. (fig. 38). 
aa. Hinge line shorter, with gradual curve. 
Obliquaria reflexa, 0.225 by 0.235 mm. (fig. 39). 
3. Glochidium semicircular. 
a. Ventral margin obliquely rounded. 
b. Hinge line long, straight or slightly curved. 
c. Size medium. “ 
Cyprogenia irrorata, 0.210 by 0.185 mm. (fig. 11), 
Pleurobema xsopus, 0.220 by 0.200 mm. (fig. 12). 
4. Glochidium kidney-shaped. 
a. Hinge line long and straight, or nearly so. 
b. Size medium. 


TIS IS ON Et 


Dromus dromus, 0.190 by 0.100 mm. (fig. 13). 


. Quadrula metaneyra. 


. Obliquaria reflexa. 
. Lampsilis trabalis. 
. Encysted young of Plagiola donaciformis, | 45. 
showing great growth of adult shell beyond | 46. 
the margin of the glochidial shell. 
. Alasmidonta truncata. 


ILLUSTRATIONS. 
PLATE I, 

. Alasmidonta calceola. 8. Lampsilis alata. 
Anodonta imbecillis, 9. Lampsilis capax. 
Strophitus edentulus. 10. Lampsilis levissima. 
Anodonta corpulenta. 11. Cyprogenia irrorata. 
Arcidens confragosus. 12. Pleurobema eesopus. 
Symphynota complanata. 13. Dromus dromus. 
Symphynota costata. 

PLATE II 

. Plagiola securis. 27. Quadrula pustulata. 

. Lampsilis luteola. 28. Lampsilis gracilis. 

. Lampsilis subrostrata. 29. Plagiola donaciformis. 

. Lampsilis recta. 30. Plagiola elegans. 

. Lampsilis ligamentina. 31. Tritogonia tuberculata, 

. Quadrula granifera. 32. Quadrula heros. 

. Quadrula pustulosa. 33. Quadrula ebena. 

. Lampsilis anodontoides. 34. Quadrula plicata. 

. Lampsilis fallaciosa. 35. Quadrula solida. 

3. Lampsilis higginsi. 36. Quadrula trigona. 

. Lampsilis ventricosa. 37. Truncilla sulcata. 

. Obovaria ellipsis. 38. Unio gibbosus, 


. Anodontoides ferusaccianus subeylindraceus, 
. Symphynota compressa. 


Anodonta grandis. 
Lampsilis iris. 


. Obovaria retusa. 
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FISHERY AND FUR INDUSTRIES OF ALASKA IN 1912. 


GENERAL ADMINISTRATIVE REPORT. 


By Barton WarRREN EverRMANN, Chief, Alaska Fisheries Service. 


The Alaska Fisheries Service, originally covering only the salmon 
fisheries, then extended to all Alaska fisheries, including the fur seal, 
now covers all the other fur-bearing animals of Alaska also, this 
new responsibility being added by the act of April 21, 1910, and 
definitely provided for in the appropriation bill of March 4, 1911. 

Until 1911 the annual reports of the fur-seal service and the fish- 
eries were published as separate documents, but in that year they 
were combined and issued as one. The same method is continued 
in the present report, which includes also a special report of the fur 
wardens on the mainland. 


SALMON FISHERIES. 


INSPECTION, 


The inspection of the salmon and other fisheries of Alaska was 
carried on during the season of 1912 in accordance with detailed 
instructions from the Washington office. On account of the limited 
appropriation it was possible to send to the field only three of the 
four regular employees of the Alaska salmon service and even these 
had to be restricted in their movements in order to keep expenses 
within the allotment which could be made for their travel and sub- 
sistence. As much of the territory as possible, however, was cov- 
ered. The agent, Mr. Fred M. Chamberlain, was stationed during 
the season in the Bristol Bay region, where he was assisted by Messrs. 
G. Dallas Hanna, deputy fur warden, E. A. Beard, of the Yes Bay 
Station, and C. B. Grater, of the Afognak Station. Attention was 
given primarily to the inspection and supervision of the commercial 
fishing operations and the canneries in the Nushagak region and to 
a study and census of the run of salmon in Wood River, in continu- 
ance of the investigations begun in 1908 when Wood River was 
closed by Department order to all commercial fishing. Lack of 
transportation facilities made it impracticable to visit all the fish- 
eries and canneries in the Bristol Bay region, hence only those 


easily reached from Nushagak were inspected. : 
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Inspection of the fisheries about Chignik Bay, Alitak, and Karluk 
had to be omitted, the inspector in this region being busily engaged 
during the season superintending the fishing operations of the 
natives of the Afognak reservation, who, under authority of the 
Department, were permitted to fish for commercial purposes in the 
waters of the reservation. Assistant Salmon Agent Ward T. Bower 
spent the season in southeast Alaska visiting as many of the fisheries, 
canneries, and salteries as possible, and all the salmon hatcheries. 
He was able to make one trip to Yakutat and Prince William Sound. 

It is regretted that it was not possible to visit the Yukon region or 
Arctic Alaska, in which it is learned from incomplete data that 
fisheries of importance are developing. 


COMPLAINTS AND PROSECUTIONS. 


One of the functions of the Alaska Fisheries Service is the enforce- 
ment of the law and regulations. In the exercise of this duty, not- 
withstanding the lack of adequate facilities and means to cover the 
field thoroughly, several prosecutions were instituted during 1912. 

On Sunday, July 28, 1912, when the assistant salmon agent was 
on an inspection trip accompanied by the district attorney, a trap 
of the Alaska Packers Association located on the west shore of 
Gravina Island was found to be fishing contrary to the provisions 
of the weekly closing law. At the special October term of the dis- 
trict court held at Ketchikan, the grand jury returned a joint in- 
dictment against the Alaska Packers Association, a corporation, 
owner of the trap, and W. E. Ludy, the watchman having the trap 
in charge at the time named in the indictment. Action in the case 
was continued until the spring term of court. 

On Sunday, August 4; 1912, one of the Bureau’s deputies discov- 
ered a floating trap of the Alaska Pacific Fisheries, located near the 
entrance to Yes Bay, to be fishing. The watchman, A. Carlson, 
was arrested and given a preliminary hearing before the United 
States commissioner at Ketchikan. He was released, the evidence 
then adduced not being deemed sufficient to warrant binding over 
to the grand jury. However, at the October term of the district 
court at Ketchikan, the grand jury investigated the matter, and a 
true bill was returned against the Alaska Pacific Fisheries, a cor- 
poration, owner of the trap, and agaist A. Carlson, watchman. 
The case has not yet come to trial. 

In November, 1911, M. Kono and 20 other Japanese were arrested 
for fishing for herring on Sunday in the waters of Yes Bay. They 
were released upon cash bail in the sum of $1,000. During May, 
1912, the grand jury at Ketchikan returned a true bill against these 
21 defendants. At the same term of court at which the indictment 
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was returned counsel for the Government moved the court to for- 
feit bail of defendants for nonappearance for arraignment and trial. 
The motion was granted. Counsel for the defense thereupon moved 
the court to set aside the order for forfeiture of bail, for the reason 
that the crime charged was a misdemeanor rather than a felony, 
thus not requiring presence of defendants, and that counsel were 
authorized and ready at all times to appear for the defendants at 
arraignment and trial. Counsel for the United States contended 
that the offense was a felony, thus requiring the presence of defend- 
ants at all stages of the trial, including arraignment, and their fail- 
ure to appear personally for arraignment must result in forfeiture 
of bail. 

Judge Lyons, before whom arguments were made, held that 
personal presence in a misdemeanor charge is not required until after 
judgment is pronounced. The court stated that if a defendant is 
then not personally present to render himself in execution of judg- 
ment, whatever it may be, his bail may be forfeited; but during the 
trial he may appear by counsel and not suffer forfeiture. The 
serious issue at hand then became whether the indictment charged 
a misdemeanor or a felony. Judge Lyons held that a violation of 
the Alaska fisheries law is a misdemeanor, and for this reason, on 
November 13, 1912, directed that the order of forfeiture previously 
entered be set aside. The case was continued until the following 
spring term of court. 


PRIBILOF ISLANDS. 
PERSONNEL IN CHARGE. 


The administration of the fur-seal service in 1912 followed the same 
general plan as in 1911 with respect to the management of the seal 
herd. 

During the winter of 1911-12, Assistant Agent James Judge was in 
charge on St. Paul Island. He arrived on the Homer June 16, 1911, 
and remained until September 9, 1912, when he left on the Homer 
for San Francisco and Washington. Mr. M. C. Marsh, naturalist for 
the islands, who reached St. Paul August 23, 1911, on the second trip 
of the Homer, remained on the island until September 9, 1912. 
Besides these, the Government was represented on St. Paul Island 
during the winter of 1911-12, by Dr. E. J. McGovern, resident physi- 
cian, Assistant Agent A. H. Proctor, and the school-teacher, Mr. 
P. R. E. Hatton. During the same period the Government was repre- 
sented on St. George Island by Assistant Agent E. W. Clark, in 
charge, Mr. Ned B. Campbell, school-teacher, Dr. H. C. Mills, resident 
physician, and Mr. Leonard Tongue, storekeeper. In addition to 
these, the Government was represented during the summer of 1912 
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by the chief agent, Mr. Walter I. Lembkey, and Mr. George A. Clark, 
special investigator. 

At the end of the season of 1912 the personnel in each island was 
as follows: 

St. Paul Island, Chief Agent W. I. Lembkey, in charge; Dr. E. J. 
McGovern; storekeeper, Mr. Leonard Tongue; Mr. Alvin G. Whitney 
and Mrs. Elsie G. Whitney, school-teachers. 

St. George Island, Assistant Agent A. H. Proctor, in charge; Dr. 
H. C. Mills; and Mr. P. R. E. Hatton, school-teacher. 

In the summer of 1912 the supply steamer Homer made two trips 
to the islands. On the first, she left San Francisco May 27, arrived 
at the islands June 12, left the islands June 28, and arrived at San 
Francisco July 12. On the second trip she left San Francisco 
August 4, arrived at the islands August 24, left the islands September 
12, and arrived at San Francisco September 27. The unusual time 
required on the second trip was due to unfavorable weather which 
could have been avoided if the trip could have been made earlier in 
the season. 

A detailed report upon the administration of the islands, by Chief 
Agent Lembkey, appears on pages 74 to 98. 


SALE OF FUR-SEAL SKINS. 


After renewed consideration it was decided to continue, for the 
present at least, the practice of selling the fur-seal and fox skins at 
auction in London. The sealskins taken in the sealing year ended 
August 10, 1912, 3,764 in number, plus 9 skins taken in the previous 
season and sent to Washington for experimental purposes, were 
therefore sold at auction by C. M. Lampson & Co., m London, 
January 17, 1913, bringing a return of $140,431, or an average of a 
little more than $37 apiece. The net proceeds to the United States 
Government, after payment of brokerage, marine insurance, and 
miscellaneous expenses of the sale were $130,640.57. 


BLUE FOXES. 


Formerly, when the number of seals killed each year was sufficient 
to furnish an abundance of food for the foxes on St. George and St. 
Paul Islands, a large number of foxes could be taken annually. In 
the 19 years from 1842 to 1860, the number taken each year varied 
from 1,125 to 2,658, and averaged 1,850. During the 40 years from 
1870 to 1910, the average annual catch was over 1,000 skins. During 
recent years when the number of fur seals killed was limited, with the 
result that the amount of refuse seal meat available for the foxes was 
not enough to meet their needs, the fox herd became greatly reduced 
in numbers and only a few hundred could be killed each year. In 
1912 food was so scarce that the foxes were forced to prey upon each 
other. e 
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Until a larger number of seals can be killed, this deplorable condi- 
tion will probably continue. It may be improved by purchasing 
and supplying to the foxes other kinds of food; the legality of this, 
however, has been questioned. Under the present law no seal meat 
suitable for human food can be fed to the foxes. Only the refuse 
parts of the carcasses can be used for that purpose. 

In the past year the foxing season on St. George Island began 
November 23 and continued until February 7. 

The method of taking foxes on this island is by means of a large 
wire box trap, about 14 by 10 feet. A door controlled from within 
admits the animals, which as caught are brought to the agent, who 
examines each one, liberates the most fit ones for breeders, after 
marking, and passes the others to the killers. The most vigorous 
young foxes, of superior pelage and color, are selected as breeders. 
The food used in the trap to attract the animals consists of salted 
seal meat. The trapping is done at night. 

The number of foxes taken in 1912 was 170 blue males, 105 blue 
females, and 2 white males. 

The fox herd on St. Paul Island has always been much smaller 
than that on St. George. The original reason for this was probably 
the greater abundance of natural food obtainable by the foxes from 
the populous bird rookeries of St. George. With an abundance of 
food supplied there would seem to be no environmental reason why 
St. Paul Island should not support at least as many foxes as St. 
George. 

On St. Paul Island the foxes are caught in steel traps, as so far it 
has been found impossible to induce them to enter box traps. During 
the trapping season in the winter of 1911-12, there were taken 109 
blue and 27 white foxes on this island. The entire catch for the two 
islands was therefore 384 blues and 29 whites, or a total of 413 pelts. 

These were sold at auction in London by C. M. Lampson & Co. on 
March 7, 1913, for $21,708.48 for the blues and $501.43 for the 
whites, or $22,209.91 for all. It is of interest to note that the average 
of $57 for the blue fox skins far exceeded the average price of the 
sealskins ($37) for that year, and the maximum price for blues was 
as high as $131 per skin, received for a lot of 31. The net proceeds 
of the entire sale of fox skins were $20,505.17. 


INTRODUCTION OF REINDEER. 


One of the most notable and economically important achievements 
in connection with the fur-seal service was the establishing of a herd 
of reindeer on each of the Pribilof Islands. This was accomplished 
through the cooperation of the Department of the Interior, which, 
through its Bureau of Education, supplied the animals necessary for 
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stocking the islands. At the end of August, 1911, the U.S. Revenue 
Cutter Bear took on board at Unalakleet, Alaska, 40 head of reindeer, 
25 of which (21 cows and 4 bulls) were placed on St. Paul Island 
August 31, and the remaining 15 (12 cows and 3 bulls) were landed on 
St. George Island the next day, September 1. All were adult animals 
except two of the males placed on St. George, which were yearlings. 
The adult bull put on St. George soon disappeared and has not been 
seen since. In landing those intended for St. Paul Island a leg of one 
of the bulls was broken and the animal died a few days later. In the 
winter one of the young cows wandered away from the herd and died. 
The remaining 23 animals on St. Paul (20 cows and 3 bulls) and 14 on 
St. George (12 cows and 2 young bulls) passed through the winter 
successfully and practically all of them in the spring appeared to be 
in excellent condition. 

Between April 17 and May 21, 1912, inclusive, 18 fawns were born 
on St. Paul, and during approximately the same period 11 were born 
on St. George. One of the former was stillborn. Of the latter there 
were 9 males and 2 females. The sexes of those on St. Paul were not 
determined. 

At the end of August, 1912, the Pribilof herds contained a total of 
65 reindeer, all fat and sleek and apparently in excellent condition. 

Two native Eskimo herders, one for each island, had been brought 
from the mainland. They gave the herds such attention as was 
necessary. The animals were permitted to roam at will over the 
islands except for a brief period during which the cows were retained 
in corrals while the fawns were being dropped. During the early 
part of the fall the herds remained chiefly on the lower parts of the 
islands, where they fed on the grasses which grow there luxuriantly. 
As colder weather and snows came on, the animals moved to higher 
ground, where they fed chiefly on reindeer moss. 

In the opinion of the herders, the naturalist, and the agents, there 
is an abundance of reindeer moss and suitable grasses. 

It was found, contrary to some predictions, that the reindeer did 
not interfere in the least with the fur seals. They rarely went near 
the rookeries, and when they did no disturbance resulted. 

It is believed that the success of this experiment justifies the belief 
that a herd of several hundred reindeer can be maintained on each 
island. In all probability the herds can be built up and maintained 
at a number which will permit the killing of at least 200 head annually. 
Not only will the reindeer be thus useful in supplying a considerable 
amount of very desirable food for the inhabitants of the islands, but 
they will also prove of great value on the islands for use in transpor- 
tation. 

The beaches of the islands are often strewn with large quantities of 
driftwood which, except in the immediate vicinity of the villages from 
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which it is sometimes gathered up by the natives, remains to rot. 
By the use of sledges and reindeer teams this can all be collected and 
hauled to the villages, when its use would greatly reduce the amount 
of coal needed for the islands. 


MINOR FUR-BEARING ANIMALS. 
FIELD FORCE, 


The force available for administration of the laws and regulations 
affecting the fur-bearing animals of Alaska other than the fur seals 
consisted of the warden, Mr. Harry J. Christoffers; four deputy 
wardens, Messrs. Fred H. Gray, Lee R. Dice, G. Dallas Hanna, and 
Claude J. Roach; and, by reciprocal arrangement with the govern- 
ment of Alaska, five special wardens detailed from the Territorial 
game department for supplementary service. Messrs. Christoffers, 
Dice, and Roach were sent to the interior of Alaska; Mr. Gray was 
assigned to southeast Alaska with headquarters at Wrangell; and 
Mr. Hanna was sent to the Bristol Bay region. 


OBSERVANCE OF LAW AND REGULATIONS. 


The wardens report that, as a rule, the fur law and regulations 
were fairly well observed in most respects. In some localities the 
trappers were disposed to begin trapping before the open season had 
begun. In the spring, particularly in the muskrat and white-fox 
regions, trapping and hunting would be continued after the end of 
the close season. There was little or no excuse for anticipating the 
open season; all the investigations made indicate that the dates 
fixed as the beginning of the open season for the respective species 
are as early as the condition of the fur justifies. This, however, can 
not be said regarding the spring dates for muskrats and white foxes. 

It was found, upon investigation and inquiry, that it is very diffi- 
cult to get muskrats until after the ice has gone out; and as this does 
not take place until in May it may be seen that if the open season 
were to end April 30, as provided in the regulations, the hunters 
would get practically no muskrats unless they violated the regula- 
tion. The result was that the Indians, who are the only hunters 
seeking the muskrat to any extent, were quite prone to ignore this 
regulation. It was found by the wardens that the fur of the muskrat 
remains prime until in June. In view of these facts it has been 
thought proper to extend the open season for muskrats to June 1, 
which has been done. 

As to the white fox, it was found that in the northern part of 
Alaska the fur remains prime quite late in the spring and the severe 
storms in the middle of winter make it impossible for the natives to 
do much trapping until in February and March. In view of these 
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facts the open season for foxes in the region drained by streams 
leading to the Arctic Ocean has been extended to April 1. 

In the interior the Indians are reported as killing a few beaver, 
primarily for food. The skins are used by the Indians themselves as 
trimming for their garments. As a result of the visits of the wardens 
to the beaver regions and the warnings given, the Indians are now 
believed to be observing the regulation more fully. 

Many complaints have come to the wardens and to the Bureau 
regarding the use of poison for killing fur-bearing animals, chiefly 
foxes. The wardens were instructed to investigate carefully any 
such reports or rumors, and a number were investigated. In nearly 
every case the report was found to be without any discoverable 
basis of fact, and not in a single instance was it possible to justify 
reporting the case. That poison is used is quite certain. The 
offenders are invariably white men and the worst are probably those 
that operate on the Alaska peninsulas and adjacent islands. 

In at least one instance a conviction could no doubt have been 
secured if the available appropriation had permitted an expense of 
about $100 to send a warden to the locality to secure the evidence. 
Lack of funds has handicapped the service in many cases of this 
kind. 

The wardens were active in pursuing offenders of all kinds, in 
spite of the limit that had to be placed on their field expenses, and 
several cases were reported to the United States marshals, resulting 
in at least three convictions. One of these was at Andreafsk, 
one at Chicken, and one at Kokwok. These are the first convictions 
ever obtained in Alaska for violation of the fur law. 


IMPROVEMENT IN QUALITY OF FURS SHIPPED. 


Although the fur-animal regulations have now been in force less 
than three years, prominent fur dealers in Seattle, San Francisco, 
Chicago, and New York state that there has been a marked im- 
provement in the quality of furs received from Alaska since the 
fur-bearing animals of that Territory were placed under the Depart- 
ment of Commerce. Some of the dealers say that the furs now 
received from Alaska are as much as 30 per cent better in quality 
than formerly. 

They attribute the improvement to the elimination of unprime 
skins. Formerly a good many summer or out-of-season skins were 
received. Nearly every shipment contained some skins that were 
not prime—skins that had been taken either too early in the fall or 
too late in the spring, or even in the summer. It is evident that 
the trappers are beginning to realize that there is more money in a 
prime than in an unprime skin; that the animal whose fur is poor in 
October will be in good condition a few weeks later and that it pays 
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to let the animal alone until its pelt has become prime. By exer- 
cising a little self-restraint and deferring for a few weeks the capture 
of the animal the money return will be five to eight times as great. 

Now that the shipment of unprime skins is prohibited, a still 
greater improvement in the quality of furs handled may be confi- 
dently predicted. 


PERMITS TO TAKE FUR-BEARING ANIMALS FOR BREEDING OR OTHER 
PURPOSES. 


Within the last few years great interest in fur farming has de- 
veloped in certain sections of America, particularly in Prince Edward 
Island, New Brunswick, and other parts of Canada. Within the last 
year or two the interest has spread to Alaska. The result has been 
that the Bureau has received many requests for permits to capture 
various fur-bearing animals, chiefly foxes, in Alaska and use them 
there or elsewhere for breeding purposes. Several requests were also 
received for permission to collect fur-bearing animals in Alaska for 
museum purposes, for zoological parks, or for other purposes. Up 
to November 30, 1912, 19 permits had been issued. 


SHIPMENT OF FURS FROM ALASKA. 


The method adopted in 1910 for the purpose of securing the Alaska 

fur statistics has proved fairly satisfactory; it is probably as good 
as can be devised unless the personnel of the fur-animal service 
should be greatly increased. The method is as follows: On appro- 
priate blanks provided by the Bureau for the purpose, any person 
shipping furs by express or freight will make a report to the Bureau, 
giving, for each shipment, (1) place and date of shipment, (2) name 
and address of consignee, (3) number and value of pelts of each kind 
shipped, and (4) signature of shipper. Any person shipping by mail 
must fill out a similar blank giving the same data, which blank, after 
having been signed by the shipper and certified by the postmaster, 
will be mailed to the Bureau of Fisheries by the postmaster. 
_ The open season during which furs may be legally taken extends, 
roughly, from October to June; for most of the species it extends from 
November 15 to April 1. The furs taken in any particular open 
season are nearly all shipped early in the spring following, and all 
will be shipped before the following fall. Therefore, the shipments 
made between November 15 of one year and November 16 of the 
next will include practically all the pelts taken in the open season 
between those dates. For this reason the Bureau has fixed upon 
November 16 to November 15 following, both inclusive, as the fur 
year, for statistical purposes. 

In the year ending November 15, 1912, fur shipments were made 
from 120 different places in Alaska. Among the most important 
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shipping points are St. Michael, Nome, Fairbanks, Wrangell, Juneau, 
Seward, Nushagak, and Ketchikan. 

The following statement in tabular form shows by species the 
amount and value of furs shipped from Alaska in the year ending 
November 15, 1912: 


SHIPMENT OF FurRS FRoM ALASKA IN 1912. 


Average Total 


Number 


Species. of pelts. Bb value 

Hearyblack. 4.2) pus <5 oaase eens asasen selsscites as ee eciio tah on ae s/cete sana 698 $7.50 | $5,212.50 
TBE Oh Pe ano obe SAL Oe nob Sse an eo door CUS oE ne nmOdne Subdernnagancaeseaoe 19 9.00 171.00 
Bear clacton: ser eee ss seee ees ose eee ee nese ete eee -eeeeeiss sae 5 15.00 75. 00 
Lee OOo A ee ee per ape ea soraere ob one ae anodes bacde MAnanoooseecodesce 9 40.00 360. 00 
Beaver 222 bb Ss ysse Sse a boon dese cosan seen wdadder ee cc aseee~ceeee 10. 00 890. 
STUNG roars «loon ciaeictoa’s oo % Ree epeareew SESE RES een wine baat eee elise 1.36 | 10,821.52 
Gye lO a eee Ree soe ene 6 -.cOCeEt oBEE SuMonrtebs saeQunte SaascaS ode dssouasce 600. 00 1, 800. 
HOR DULG) ho iseyaes- cekermrem guess Sistetet oi olarete Stee orate ae Oe 2 ore tae ie aie a 45.00 | 22,590.00 
Hox iplue peribilofilslands 43-6 A 4-- ses eee e «eaten eee cameeiaess aoe 56.53 | 21,708.48 
MOS: (CTOSS ots ewe coat ete See ssioaeeessems cee eceeece sees REEL cee ate eee 17.00 | 10,251.00 
MOxXTOd SVG. oe cee st hc atoe See ee sean os cateieee re eeek eettlemceeees <4 8.50 | 68,153.00 
ox: Silver pray a= c2smset =< suse eee as Gerdes moe 250.00 | 35,500. 
Hox, Whitesis.- 265 - ste dscs ss dsccieSs- : 12.50 | 38,850.00 
Fox, white, Pribilof Islands f 29 17. 29 501. 43 
Hare, aArctice: = .)./-- £ -40 22.00 
GY NXS. chee sce see 21.50 | 58,480.00 
Martenes ncn ccc. 12.50 | 162, 487.50 
Miuskra tes. beck. Boss eicwndsk eo semieclamnd eer She So oeiis oe See ee ene e ert ; 49,570. 00 
4 Up bgp Gee oe EO ae aS er eer a fet See ee ate ey ere eae 4.50 | 141,133.50 
Otter Mand 255.24 suis Sains Behe dehte atte temas oe seine Bes aes ae ae aoe 14.00 | 20,720.00 
OETOR SCR re Soe cee Roe a eva teteialalehatctaisininiceroisibie encores lairete peicrorn eee thas 1 200. 00 200. 00 
eindeerida wie: oaes to eee es sis ea Be lee ee ee 4 1.00 4.00 
Beal itr en se cence eee name oe rale cie nto ea eee olgn caret Ac niece eimintcicte Seieie cet 3, 764 37.52 | 141, 290.32 
Reals Walt. eee cee he 8 a ead tay ta Se ee ed 333 1.50 499. 50 
(Sia bo bs) Dee Fest a ea ee at ee re A tS orate are ar eee 611 . 08 48. 88 
WiOl fe ee = han tae Ben on Bo Bie oe ne ai ae ee 2 Lad 103 9.00 927.00 
IWIOLVOIING | Stent eee le caine Sune sos tanaka aaitis seams slgje kdanne cuishiew eats 189 10.00 1, 890. 00 

Jie Lah Ae ae CAR LEKI Ame al PS A EADS a) 8 794, 156. 63 
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RECOMMENDATIONS. 


Among the recommendations and suggestions which have been 
submitted by the warden and deputy wardens are the following: 

1. Extend the open season for muskrat to June 1. 

2. Shorten the open season for marten two weeks by making it 
end March 15 instead of March 31. 

3. Extend the open season for the white fox to April 1. 

4. Make it unlawful purchase, offer to purchase, sell, offer to sell, 
export, or have in possession any unprime skin. 

5. Extend the close period for beaver five years, thus making it 
unlawful to take any beaver before November 1, 1920. 

6. Encourage the establishment of fur farms, especially on the 
coast, where fish for food are abundant. 

7. Establish an experimental station at some suitable point in 
Alaska where investigations and experiments in the domestication 
and propagation of fur-bearing animals may be carried on. 

8. Make stricter regulations regarding the sale of poisons. 

9. Make a special study of the distribution, abundance, and habits 
of the beaver. 


10. Offer a bounty for the destruction of wolves. 
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Several of these recommendations have already been acted upon 
favorably, those regarding the close seasons for the muskrat, marten, 
white fox, and beaver, and that relating to unprime skins being now 
embodied in the revised regulations issued March 26, 1913. That 
recommending a bounty on wolves has also been approved, and it is 
hoped Congress may enact such a law. The other recommendations 
are proper ones, and the Bureau has already taken steps toward their 
realization. 

In addition to the foregoing recommendations, it is vitally impor- 
tant that the law of April 21, 1910, be amended so as to give more 
power to the Secretary of Commerce. Section 4 of that act, when 
strictly interpreted, gives the Secretary power only to prevent the 
killing of fur-bearing animals. It has been questioned whether he 
has any power to prevent the pursuit, capture, or possession of fur 
animals at any time, or any authority over the shipment of the 
animals alive. The law should be amended so as to cover all these 
points. 

The Bureau’s force of five wardens is entirely inadequate to 
secure a proper observance of the regulations in all parts of that 
great territory. The number should be increased so that a deputy 
warden could be stationed during the shipping season at each of the 
most important shipping points and so that one may remain during 
the trapping season in each of the important fur regions. 


FISHERY INDUSTRIES. 


By Frep. M. CHAMBERLAIN, Agent, 
and 
Warp T. Bower, Assistant Agent. 


As in similar reports for previous years, the Territory of Alaska is 
here considered in the four geographic sections generally recognized, 
as follows: Southeast Alaska, embracing all that narrow strip of main- 
land and the numerous adjacent islands from Portland Canal north- 
westward to and including Yakutat Bay; central Alaska, the region 
on the Pacific from Yakutat Bay westward, including Prince William 
Sound, Cook Inlet, Kodiak region, Chignik, and all of the Aleutian 
chain of islands; western Alaska, the shores of Bering Sea, tributary 
waters and the islands in Bering Sea; and arctic Alaska, all that 
portion of Alaska facing on or tributary to the Arctic Ocean. 

In the following pages are given not only detailed reports and sta- 
tistical tables dealing with each of the various fishery industries, but 
there are presented also reports on certain subjects which were the 
objects of special investigations or Inquiries made by the agent or 
assistant agents. 


AFOGNAK RESERVATION. 


Under the regulations published March 21, 1912, permitting a 
limited amount of commercial fishing in the reserved waters of the 
Afognak Island reservation, 93 licenses were issued, 7 of these 
to white men. This gave opportunity to the inhabitants to secure 
employment for their labor and lawfully to make use of a natural 
resource which might otherwise have been partly lost. About 
160,000 fish of all species were taken besides those used at the hatchery. 

The insufficiency of the resources of the Bureau has hitherto pre- 
vented an adequate patrol of this reservation. Persons not disposed 
to obey the law have taken salmon from the unguarded streams more 
or less continuously since the reservation was established. From 
the best information procurable it appears that the salting of salmon 
bellies for commercial purposes began about eight years ago and in- 
creased from year to year, until in 1911, approximately 60,000 red 
salmon were thus used. In addition to this number other fish were 
used for domestic purposes. The total extent of this poaching is un- 
known, and it was rendered uncertain whether any good results could 
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have been obtained by entirely stopping the capture of fish in these 
streams. There is reason to believe that entire prohibition of fishing 
in certain localities while in the adjacent regions fishing is carried on 
with little or no restriction, will be much less effective as a preserva- 
tive measure than a limited fishery in all localities. In any event 
an unenforced regulation which permits the lawless to gain at the 
expense of the law-abiding is worse than useless. 

On Afognak Island are five streams that carry an appreciable run 
of redfish. To regulate the fishery which resulted from the order 
opening this reservation, an agent was detailed to patrol the section, 
issue licenses, and establish proper restrictions to adjust the fishing 
to the main purpose of reasonable conservation. The kind and size 
of gear to be used was specified, markers designating the 100-yard 
limit were set at the stream mouths, and in addition to the weekly 
closed seasons prescribed by law a midweek close season of 36 hours 
was provided for Malena stream, and the entire closing of Letnik Bay 
was maintained. 

The largest stream and lake on the island is Letnik, but of the five 
streams carrying redfish Malena stream carries the best and most 
regularrun. This stream is about 5 miles in length and 25 feet wide. 
It drains two small lakes each about 2 miles in length, the lower 
about one-half mile and the upper about 1 mile in breadth. The 
principal spawning ground is in the main tributary of the upper lake. 
The stream empties upon an open beach, and being without protec- 
tion the fishery is often interrupted by rough weather. This may 
have had an influence in preserving the run of salmon here at a time 
when fishing was most vigorous in past years. The fish are recog- 
nized as larger than those of any other Afognak stream. 

Paramanof stream flows into a small bay on the west side of the 
island. It is similar in size and character to Malena but of only about 
half the length. It drains a small lake about one-third mile wide by 
1 mile long. The spawning grounds are in two streams, each about 
10 feet in width, entering this lake. From the subjoined table it will 
be seen that a much smaller percentage of humpbacks were taken in 
this stream than in Malena or Seal Bay. 

Seal Bay on the north side of the island receives the stream second 
in size of the island streams. This stream is about 75 feet in width 
and 14 miles long. It drains two lakes, expansions of the main 
stream, each about the size of the upper lake of Malena stream. 
Each lake has a number of small tributaries available for spawning 
ground, but the principal ground is apparently the connecting stream 
between the two lakes. It will be noted that a much larger propor- 
tion of humpbacks were taken in this stream than at the others. Per- 
haps the main outlet section of the stream offers an important ground 
for this species, 
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Little Afognak stream ranks fifth as a fishing stream. It drains 
the largest lake of any except Letnik. The outlet stream is about 2 
miles in length. This stream has been barricaded and, whether from 
this cause or natural unproductiveness, the red salmon run is appa- 
rently far below what it should be. 

The run of red salmon began about the first of June, but only at 
Paramanof stream reached numbers enough to exceed the home 
consumption. At this stream 2,500 were salted by June 6, when 
the eruption of Katmai Volcano suspended all fishing in that region. 
The ashes fell for three days, covering Afognak Island from 3 to 10 
inches in depth, tne heavier fall being on the south side of the island. 
The waters of hitherto clear streams and lakes were converted into 
mud. The streams were for the time choked and deposits several 
feet in depth formed at their moutbs. ‘The salmon in the streams 
were either driven back to the deep water or perished in the streams. 
Fortunately the run had only begun, and only in tae Letnik stream 
was there any considerable loss. It was noted that the fish in the 
bays retreated to deep water, and it was some time before their 
return was assured. 

After the third day, when the shower of ashes had so far ceased 
as to make travel safe, the fishermen abandoned their work and 
returned home; those at the most distant station, Seal Bay, were 
brought back by a revenue cutter. It was not without much per- 
suasion that they were induced to resume work, about July 1, a 
rumor having been circulated that Congress had made a large appro- 
priation for their relief. 

The number of fish reaching the lakes during the recess in the 
fishing and at other times is not positively known, but so far as 
observations go almost no successful spawning was accomplished in 
any of the streams. Few fish were seen on any of the beds. As 
late as the middle of August salmon were suffocated in the tribu- 
tary streams by the volcanic mud washed in by rains. At times 
salmon could be seen to enter a stream, ascend a short distance, 
and then return to the sea. Many of the spawning grounds were 
choked by the deposits. The young, so far as known, were not 
killed in the lakes. In some instances fish examined in August 
appeared to be inadequately nourished, but in other cases they were 
thrifty. 

Later the ash was largely washed from the streams, and there 
should be no great obstruction to successful spawning of the 1913 
run. It will be of much interest and value to note the effect of the 
voleanic phenomena upon the runs of 1916 and 1917. 

The following table shows the catch reported from the various 
streams with the date of the fishing: 
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CatcH OF SALMON IN THE AFOGNAK RESERVATION, SEASON oF 1912. 


Streams and species. Date. Streams and species. Date. ese 
Malena: 1912. Seal Bay—Continued. 1912. 
RGM pate anne eas rs 2- rk Isecus BIVer.tocce se ee July 22-Sept. 8....| 6,274 
Di Ae a) Eee Si [Soe ee p11 eae ee Joly: 6... eterees 1 
ooh) bea eghee july ite. 1k Payal 
ok eee July 2-Aug. 9..... LCC Se a] Pe ee Ry 36, 685 
Lae ee July 2-Aug. 18.... ae 
Zits Afognak: 
PN Cena wan cts lane ecuace nda ncackeed Gd: eacce. cakces July 290-Aug.9...| 7,017 
Humpback....... July 3lLand Aug. 1 438 
Paramanof Bilvaresns 5-2 6c. Aug. 11-Sept. 14... 1,953 
UT i June 1-Aug. 26.... 
oo tA de Ae July 2-Aug. a0 sak Towle cose cee scl ees vasa ecen neta 9, 408 
BRON Ses. Sow kis Ade. (3-265. Shc. 
i eee UL Gok een Grand total: 
nese 5. July 2and 6....... edhe Sd 2) all ek. hy: Be eee 82, 601 
i Humpback....... ag Rath i AE 8 cee 46, 960 
PO ire ee ee MEE 5 Gc celetiwa man okie Silven...4s 8-0 o5 least ett ace cbenekew 8,525 
DY gp el ag pcm hm 172 
Seal Bay Keng os. eset eo M es coche sep degene 147 
220 bea a pag June 28-Aug. 26... 
Humpback....... | July 15-Aug. 21... SP OUAL 3 uc Baces alae to ride actane Soles mae 138, 405 
| 


@ The first day’s fishing took 1,595, showing the run was not just beginning. 


This table does not show the complete figures for the silver sal- 
mon, as, after the dates given, they were in some cases prepared for 
home use and not reported. Thus the Malena run of silvers ranks 
third in size. It is estimated that about 20,000 fisn were used by 
the inhabitants for food, 17,000 handled at the hatchery, making a 
total of about 175,000 salmon of all species from the waters of Afog- 
nak Island. 

The reds and silvers were sold by the fishermen for 34 to 4 cents 
each; the pinks for 2} cents. The total catch is estimated to have 
yielded to the licensees about $4,396. 


WOOD RIVER INVESTIGATION. 


The census of salmon entering Lake Aleknagik was made in 1912 
as in the previous four seasons. The number of redfish entering the 
lake was 325,264, as against 354,000 in 1911. The winter of 1911-12 
was exceptionally mild and the spring of 1912 early. At the time of 
arrival of the cannery vessel, May 17, the bay and beaches were 
entirely clear of ice, whereas in 1911 the last of the ice did not leave 
until late in June. 

It would seem, under these circumstances, that the run should 
have begun and should have reached its maximum much earlier in 
1912 than in 1911. Anticipating this possibility, the rack was got in 
place early in June. The first fish appeared at the rack June 22, 
when 50 were passed through. In 1911 the first fish were noted 
July 4, when 228 were passed through the gates. Since the beginning 
of these investigations in 1908 the runs have shown each season at 
the rack two more or less distinct maxima. The first and less dis- 
tinct Maximum in 1908 occurred July 11; in 1909, July 6; in 1910, 
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July 10; in 1911, about July 10, but merging closely into the later; 
and in 1912, July 3. The second and highest maximum in 1908 was 
reached July 14; in 1909, July 14; in 1910, July 15; in 1911, July 15; 
and in 1912, July 8, but in this case it was much less distinct, the 
curve showing a secondary rise July 16 and 17. On the whole, it 
may be said that the run in 1912 was about a week earlier than in 
the four years just preceding. 

As no temperature data are at hand, the relation of the run to 
temperature can not be determined. It may be assumed that in the 
absence of the ice fields the higher temperatures would have been 
reached much earlier; that is, as much earlier as the time of disap- 
pearance of the ice was earlier, but a consideration of the probable 
amount of influence of the ice and the cold water of the streams upon 
the lower waters of the bay or those of the sea in which the fish are 
feeding readily leads to the conclusion that the acceleration of the 
run was quite equivalent to the effect produced by the absence of ice. 

The tally at the Lake Aleknagik rack was as follows: 


SauMon ENTERING LAKE ALEKNAGIK, SUMMER OF 1912. 


Date. Number. Date. Number. Date. Number. Date. Number. 
1912. 1912 91 
Junei22.. 2... - OO | dal ye vdrarees = 19,056 || July 14.....-. 1,148 || July 25....-. 417 
72 hese des | ate Ms ec: bd oe 834 1 aie a oe 26, COON" = one 742 
Da castes 24 ‘Reka 14, 888 16ers 34, 803 yi ee 
yee eee il 62252 3, 125 wmLisscaces 34, 835 28.2 cae 312 
26.253 7 pte Dass 11, 237 1h ee ee ee 8, 568 29.5 ae 165 
Di toses 45 Sicacke 44,054 1 | 8,558 30% Seon 438 
28s sae CN ee! Pee ee 22,019 20). Sjaec! 7,054 She soaa" 39 
Ot hey Bae 277 LOsain<o 11, 110 ) Vesa tao 5,470 - — 
6 os 280 lene 21, 085 PP ees 2 2,355 Total... 325, 264 
VUlliyscder = nee 1, 333 DS eae 22,146 pee pasty Se 3 725 
pYeievarte 3, 859 IR ee oe 13, 057 re cE 91 


The relation of the catch to the escapement into Wood River is 
shown in a table below. In considering these figures it must be kept 
in mind that an unascertaimed number of redfish ascend the Nushagak 
River to spawning beds. It is known that this number is small as 
compared with the number ascending Wood River. This fact is well 
recognized by the packers and was further substantiated in 1911 by 
the operation of two gill nets in the Nushagak River throughout the 
season. While the census at Lake Aleknagik thus does not show the 
escape for the entire bay, nevertheless the figures for that factor of 
the total escape show the relative escape year by year. 


Rep SALMON RuN In NusHaGAkK Bay AND TRIBUTARIES, 1908-1912. 


Nushagak | Wood Riv- Per cent 
Years. Bay catch.| er tally Total of escape. 
LOOSE a as Joes Poet ee ee ae enn oclewtormitere a clacers acme 6,140,031 | 2,600,655 | 8, 740, 686 30 
TGUO NS See es eo eee eee cece a ccececa suse anaes 4, 687, 635 893,244 | 5,580,879 16 
TON is arc ers acne Rw eatin See oma eeitee cis icine pinin ialurcedeseaeeeas 4, 384, 755 670,104 | 5,054, 859 13.2 
DOS Joc dese coc occ cnse re woe ner coe oscee bec eucwbheecoes aes 2,813, 637 354,299 | 3,167,936 bb | 


Ws Los ave cis cieeiere/erelevete Ano Qo Soe aGcie Ap So nonnos cSshe poco ade 3, 866, 950 325, 264 4,192, 214 Cae 
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SALMON IN THE CommercraL Carcu, Brtisron Bay Rearon, 1904 ro 1912. 
{Compiled from the reports made by the packers.] 


Species and stream. 1904 1905 1906 1907 1908 


5, 237,512 | 2,522,024] 6,140,031 
190, 000 105, 327 292, 000 
4, 954, 905 | 6,782,072 | 9,306, 641 


Coho salmon: i an Ee. ba ee Ds a 
LUST 57 ea Se ee ee ee 123, 661 58, 148 207, 257 135, 699 
LTE 01 Se a 8 ee Da a mm AE | Ar eer’ a i Led a ia a 
Kvichak-Naknek , 


Pink and dog salmon: ; 
Nushagak........ Be Feeney. Hits wc 374, 709 206,488 | 1,715,126 752, 886 
PES SUNS EAE care nre ote  ee  esete | e ot ae elena Senina| eee eee cual ne ee ener ee Seen 
37, 146 343, 563 45, 458 
49, 000 14, 000 20, 925 
45, 767 82, 797 26,972 
Bo) GAR ESE = Soe. Peae Ss ss68e 4 cae ode ee 1,500 


14, 637,886 | 13,461,098 | 11,385,895 | 18,014,403 


1910 1911 1912 Total. 


Red salmon: 
RIND Ape ee oan eer ee bes bee 2,813,637 | 3,866,950 | 41,454,538 
LTC A Ce Ege 3 ae 8 RS IS SE Se RR Se 85, 000 1438, 436 126, 478 1,479, 241 
Kvichak-Naknek 4,587,344 | 13, 821, 905 | 67,952,303 
k ; ; 1, 158, 176 850, 566 
MOVIN eee = elon ac erie tne occ eaGelcane ' 112,521 2, 700, 034 
Miscellaneous....... St alate tele tata] nn Ay | te ieee ees 129, 600 842,913 
MGEAD Ce sac acas vane deas cme ren cee oe 3 8,944, 714 120, 279, 595 
King salmon: ate as 
BIB E A oat eee Seer ths bfae nie te ueorae 103, 806 837, 850 
(REC Ve eas adie ator assis ee Sy Bel ag oA alee ll | ig Sn | Me 5 
Kvichak-Naknek 7,951 154, 541 
iva Ay Se ere Seer ee ee 460 7,377 
LOPS DL i Se ee eee ee ay 2 ccna 1,046 17, 657 
ISU Tee ene SE | (ee mes (1 eee ee (re 6, 295 
yc ES ee eae Ce ee Pee eee 113, 263 1,024, 375 
Coho salmon: Liat BitLiit aes Real 
ce a Betas Genada a ae ap ae | hone 129,971 1,172, 545 
° SESS Sa GES “AORN EG arr InN ETS ATR WS are ga Sala Ts 6 eae 12, 260 
LLB a "eae PNR Saar pape a cag (Ca Dory RT DK oa | Ss a UT eR | a A 
EPHINEiC PERE eee eeevc cette? oN heA DS [ori SOU eae OR ere ae eae 6, 291 
MEeIRTIDOHS can Soe cate, eel So cole sets ca aaa eure eee ee | 14, 179 
LMT Le oS a oe ee a eed 129,971 1, 205, 275 
Pink and dog salmon: me SN Pr La RL a ES 
Nush me Se ALAS A ee , 325, 559 7, 126, 058 
pela es Fo BS a nee EO ais eee eal (rae eee EE nae a (penn) a 303 
Wei sbak-Naiciek 101, 688 1,043,935 
ifs VN gai aes ty al i De 6a CRT 3,416 148, 029 
Weughte. 0) ete ote een ab S25, 8,967 232, 076 
BCCUAMOUUS. . can acssenn. Sees | at Ol cae. eerclincewech ane: 4,963 
MMUBIP) wn cc acunnee es tancae ce neee ne 962,347 439,630 | 2,036,717 8, 555, 364 


a cae es 3 12,796,911 | 9,627,578 | 22,239,793 | 131,064, 609 
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Examination of the above tables reveals a continuous and, since 
1908, steady decline in the percentage of escape, thereby testifying 
to the effectiveness of the present-day fishing methods. In 1908 
nearly a third of the fish known to have entered Nushagak Bay 
reached the spawning grounds of Wood River in spite of the fact 
that nearly a third of the total catch for Bristol Bay was made in 
Nushagak waters. In 1911 under a similar ratio of catch in Bristol 
Bay only 11 per cent of the Nushagak fish escaped the nets, and in 
1912 when less than a fifth of the Bristol Bay catch was made in 
Nushagak waters less than 8 per cent reached the lake. 

The 1912 red salmon run in Bristol Bay was peculiar in that, 
although there was a remarkably heavy run on the south side, from 
Ugushik to the Kvichak, the number entering Nushagak Bay was 
somewhat fewer than in 1910. In 1908, as between the Nushagak 
and the Naknek-Kvichak regions, about 40 per cent of the catch was 
made in the former section, whereas in 1912 only about 22 per cent 
of the catch was made there. This is the more remarkable as the 
prevailing winds, southerly and southeasterly, were supposedly 
favorable. Dr. C. H. Gilbert, who in 1903 conducted investigations 
in the Bristol Bay region, makes the following comments relative to 
the shifting of runs in this region: 


On all the streams good years and poor years alternate, and have always done so. 
Furthermore, although the mouths of these streams are in such close proximity, they 
may differ widely in abundance of fish during any one year. The present year 
showed a very heavy run on the Kvichak, a rather poor run on the Nushagak, and 
very light runs on the Ugushik, Igigik, and Naknek. In 1902 the case was very 
similar, but in 1901 and 1900 there were very heavy runs on the Nushagak and very 
light runs at Koggiung. The fact that the principal streams, the Kvichak and the 
Nushagak, do not have heavy runs the same year suggests the theory that all the 
Bristol Bay streams draw from a single school of salmon which may chance to run 
most heavily in one or the other river in any given year. I have heard it stated that 
the smaller streams, Ugushik, Igigik, and Naknek, have good seasons when the Nush- 
agak has, and poor seasons when the Kvichak is full of fish. The Kvichak enters the 
extreme head of Bristol Bay. Ifa single school supplies all these streams it may be 
that during some seasons the greater part of the run may proceed directly to the head 
of the bay and up the Kvichak, while in other seasons the run may turn principally 
into the side streams (analogous shiftings occur yearly in each stream). An alterna- 
tive theory would be that each stream had its separate supply determined in ad- 
vance, the run consisting of fish which had been spawned in that stream. In order 
that we may deal effectively with the salmon problem in Bering Sea it is important 
that these alternative theories be thoroughly tested. No facts are now at hand bearing 
upon them, but the question could probably be settled by tagging adult fish atthe 
beginning of the run and setting them free well away from the mouths of the rivers. 

Nothing is known concerning the life of the adult salmon in the sea, nor do we 
know the direction from which they approach Bristol Bay. They appear suddenly 
off the mouths of the rivers. During some seasons they appear in quantity first in 
the Nushagak, in other seasons they run heavily in the Kvichak a few days before they 
run in the other streams. It is frequently, if not universally, noted that the stream 
having the heaviest run in any year has also the earliest run. We are ignorant of 
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the factors which determine the variations in run from year to year. It can hardly 
be a question of temperature, or of height and quality of water, for all the streams are 
subject to essentially the same climatic conditions and would vary together from 
year to year. 

In 1908 the run seems to have gone to the south side of the bay, 
rather than to have passed the side streams to enter that at the head 
of the bay; all of the streams of the peninsula from the Ugushik up 
had good runs. 

The large run of 1912 is undoubtedly the result in large measure of 
the heavy run of 1908. Scale examination shows both 4 and 5 year 
fish, the former probably preponderating in the schools captured 
off the Kvichak-Naknek regions. As yet the study of the scales is 
too incomplete to make positive statements. It would seem, how- 
ever, that a considerable number of the 1908 spawning should be 
expected to return in 1913. Perhaps not sufficient regard has been 
given to the seasonal effect upon the reproductive output of salmon. 
We are accustomed to rate the effective result in adults as directly 
proportional to the number of spawning fish reaching the beds. 
That this leaves many factors unaccounted for is evident at once. 
Unknown conditions vary the output. It is well understood that in 
certain seasons herring reproduce much more effectively than in 
other seasons; the increased number of individuals originating ina 
particular year showing throughout several succeeding years as a 
higher proportionate number in the total school. This augmenta- 
tion is probably due to physical factors and such factors must in the 
same way influence the output of salmon. 

In addition to these uncontrollable natural factors, large numbers 
of spawners on the limited spawning beds of the salmon must result 
in a different ratio of fry to eggs deposited as contrasted with results 
from a smaller number of spawners. That is, if 2,600,000 spawners 
reached Lake Aleknagik in 1908, and only 325,000 in 1912, it does 
not follow that the returns of the 1912 spawning will be less than 
one-eighth of that of 1908. But even if it be true that there is a 
point of maximum effectiveness beyond which the relative output 
decreases, it must also be true that, aside from the influence of 
physical factors not under control, the greater the number of spawn- 
ers reaching the lake the greater the total number of young produced; 
so that while the 325,000 spawners of 1912 wil produce a greater 
relative output, i. e., more adult fish per thousand spawners, the 
total number of adults derived from this spawning will be far fewer 
than the number derived from the 2,600,000 spawners of 1908. 

The researches of Dr. Gilbert on the Fraser River sockeyes have 
demonstrated that an almost negligible number of the adult sockeyes 
are from young which went to sea as fry, i. e., without one winter in 
fresh water. Observations in Wood River and elsewhere tend to 
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prove that few young leave the streams as fry when the number of 
spawners is small, whereas in heavy runs as in 1908 many do. This 
may be one of nature’s checks. And because of these various factors 
it may well be that the supply of fish can be maintained by permit- 
ting only a portion of the adults to reach the spawning grounds and 
reproduce. Furthermore, since not all salmon mature at the same 
age, and since exceptional years cause exceptional results from the 
eggs deposited, it should not be anticipated that the fishery will 
suddenly fail, nor that it will decrease gradually, but that it will 
fluctuate with good and bad years for a considerable period. 

It can not be doubted that the heavy run of 1912 was in part, if not — 
largely, due to the large escape of 1908. The five-year return from 
that will help out the catch of 1913. The reports for 1909 indicate 
a small run on the south side of the bay, but the catch was greater 
in that section than in 1908. This suggests a small escape, and in 
the natural order of events the number of four-year fish taken in 1913 
should be small. If no unusually favorable conditions for reproduc- 
tion obtained in 1909 there should be a good run in 1913, due to the 
number of five-year fish returning, and after that date there should 
be a marked decrease in the runs until 1916. 

The movement of yearling salmon was given somewhat less atten- 
tion than in 1911. But one lot of 108 Lake Aleknagik fingerlings, 
taken July 12, was preserved. These averaged only 92.3 mm. in total 
length, or 8 per cent less than those of 1912. On the other hand, a 
lot of 21 sockeyes, taken at Lewis Point on the Nushagak July 28, 
averaged 66 mm. These examples, while still showing a marked 
difference in size between the migrating fingerlings of the two streams, 
somewhat reduce the disparity observed last season; but the pr incipal 
fact, i. e., that there is thus a well-defined difference in size, is fur ther 
casemate by these later collections. 

About the middle of June a number of small fingerling sockeyes, 
fish of the spring hatch from 1911 spawn, were noted in Wood River 
just below the lake. It is believed these small fish are the product 
of eggs deposited in the lower portions of Lake Aleknagik at points 
from which the fry would be carried down by the current. They were 
seen for only a few days, June 11 to 14. 


STREAMS CLOSED TO COMMERCIAL FISHING. 


On October 18, 1912, a hearing was held in Seattle, Wash., to con- 
sider the closing of certain streams in Alaska under the authority 
conferred upon the Secretary of Commerce and Labor by the law of 
1906. After hearing all parties desiring to express their views, and 
ascertaining that the consensus of opinion favored the closing pro- 
posed, the following order was issued: 
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DEPARTMENT OF COMMERCE AND LABOR, 
OFFICE OF THE SECRETARY, 
Washington, November 18, 1912. 
To whom it may concern} 

A hearing having been given at Seattle, Washington, October 18, 1912, after due 
notice by publication and otherwise as provided by law, for the purpose of determining 
the advisability of making salmon breeding reserves of certain streams together with 
their catchment basins, and all interested persons having had full opportunity to be 
heard, it is hereby ordered, by virtue of the authority vested in me by section 6 of 
“‘An Act for the protection and regulation of the fisheries of Alaska,’’ approved June 26, 
1906, that until further notice all commercial fishing for salmon, or other commercial 
fishing in the prosecution of which salmon are taken or injured, be and is hereby pro- 
hibited in waters of Alaska, as follows: 

1. In all streams flowing into Cook Inlet, together with their lakes and tributary 
waters. 

2. In Eyak Lake and its tributary’ waters. Fishing will be permitted in Eyak 
River below Eyak Lake and in its branch, known as Mountain Slough, from 6 a. m. 
Monday to 6 p. m. Saturday of each week, but only with rod, spear, or gaff, and with 
drift nets and seines not anchored or otherwise fixed within said waters. 

3. In Anan or Humpback Creek, its lagoon, lakes, and tributary waters, together 
with the region within 500 yards of the mouth of said creek. 

4. In Naha stream, its lagoon, lakes, and tributary waters, above a line connecting 
he points known respectively as Loring Point and House Point. 

This order becomes effective January 1, 1913. 

CHARLES NaGEL, Secretary. 


There are now closed to commercial fishing, by authority of the 
Secretary of Commerce or by Executive order of the President, six 
streams or regions, namely: (1) In western Alaska, Wood and Nush- 
agak Rivers; (2) in central Alaska, all streams flowing into Cook Inlet, 
all streams on Afognak Island, and Eyak Lake, including a limitation 
on fishing in Eyak River; (3) in southeast Alaska, Anan stream, Yes 
Bay and stream, and Naha stream. 

Complete and efficient measures for the protection of salmon must 
include not only the limitation of fishing to the degree essential to 
preserve a sufficient number of spawners from among the mature fish, 
but in addition the maintenance of the waters and spawning beds of 
the fish, or a substitution of hatcheries for the latter. The proper 
volume, low temperature, and purity of the streams are factors 
essential to attract the run of adults and to maintain the health of 
the young; freedom from obstruction is necessary to permit ascent of 
spawners; and either undisturbed spawning beds or properly equipped 
hatching houses are required to develop the eggs. Without these 
requisites mere preservation of the parent fish can not maintain the 
supply; it is just as essential that proper conditions for deposit and 
development of the eggs and the growth of the young shall obtain as 
that adults shall be spared to furnish eggs. 

The preservation and increase of the area of natural spawning 
ground has heretofore received little attention. The industries that 
are likely to involve damage to these grounds have not developed in 


28 FISHERY AND FUR INDUSTRIES OF ALASKA IN 1912, 


number and extent as yet to bring about such results. The natural 
grounds remain in almost their original character and area, hence the 
absence of care or forethought in respect to them. These matters 
seldom receive attention until appreciable damage has been inflicted. 
Furthermore, it is, perhaps, generally supposed that artificial hatch- 
ing may prove an adequate substitute for any damage done the 
natural beds when the time arrives to make provision. As pointed 
out above, there are other considerations. In the case of the more 
valuable salmon it seems that to get healthy spawn it is requisite 
that the fish mature in fresh water, of appropriate temperature, 
volume, and purity; without this a hatchery could not be operated. 

While no actual figures are available, there appears to be no reason 
to doubt that crowding the spawning beds necessarily results in loss 
of spawn. It follows then that an increase of suitable ground would 
work to the advantage of the fishery. There are quite a number of 
streams in Alaska in which falls prevent the entrance of salmon. 
In some of these a fishway could be provided at comparatively small 
expense that would admit spawning fish to considerable areas of 
suitable beds. Along the same line, perhaps, assistance could be 
rendered by facilitating the ascent of such falls as are now passable 
only at certain stages of water. The actual value of such improve- 
ments can be ascertained only by trial and observation. The con- 
tinuance of the fishery in spite of the heavy drains made upon it goes 
far to prove that the supply may be maimtamed by permitting a 
fraction only of the adults to reach the beds. From this it may be 
reasoned that the possible product is controlled by the area of suitable 
spawning ground rather than by number of spawning fish, given, of 
course, a sufficient number of spawners to seed the ground. If this 
argument is valid, measures to extend and improve the grounds will 
add proportionately to the output. 

Hatcheries, while now beyond question merely as to whether they 
are effective in furtherance of the maintenance of the fishery, are not 
always considered from their purely economic value. The real 
question is not, Will hatcheries, given the parent fish, perpetuate 
the supply ?—for that is answered on the Sacramento River—but, 
Will they do it at least cost? As at present conducted, the whole 
value of the hatcheries lies in the greater percentage of fry they 
produce from a given number of eggs. This value can probably be 
expanded to cover at least a portion of the life of the young after 
hatching, or, to be more exact, after yolk absorption, for no hatchery 
worthy of consideration now plants yolk fry. The real question 
then is: Is the cost of operation of the hatchery exceeded by the 
value of the fish saved to commercial consumption ? 

For example, assume in a given stream a run of 100,000 fish. 
Assume, to maintain that run, 50,000,000 fry must reach the free- 
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swimming stage. A hatchery can produce those 50,000,000 young 
fish from 50,000 adults; therefore the other 50,000 adults may be put 
into cans and no diminution of the subsequent supply result. The 
difference, then, between this 50,000 fish required by the hatchery 
and the number required to spawn on the natural beds to maintain 
the supply represents the value of the hatchery. Assume that the 
number required to spawn naturally is 75,000; then the hatchery has 
saved 25,000 fish, which at 20 cents each are worth $5,000. This is 
the real value of the hatchery’s work. 

It must not be lost sight of that the margin of raw material ren- 
dered available by the hatchery may be of much greater comparative 
value than the original margin of equal number above the require- 
ments for natural propagation. For example, in the case cited, the 
first 25,000 fish, the available excess above natural spawning require- 
ments, may just fail to meet the cost of conversion into a commercial 
product, in which case no commercial use could be made of them at 
all. Whereas, by the added 25,000 available under the hatchery 
system, the additional cost of operation may be met and a substantial 
profit made. Again, it must be remembered that with experience 
more certainty may be introduced into the business under a controlled 
and known system of propagation, and anything which tends to 
remove the speculative element tends to reduce cost of operation. 
These figures are merely hypothetical, and without statistics not 
now available real values can not be estimated. The only purpose 
of the computation is to illustrate the fallacy of regarding the opera- 
tion of hatcheries as the sole or even as the necessarily best means of 
maintaining the salmon fishery. 

As a commercial proposition it might be better to curtail the pack 
and permit a large spawning escape than to make the maximum 
pack and exhaust even a portion of the increased gross receipts in 
maintenance of the supply of raw material. 


MARKED SALMON. 


An unusual number of ‘‘marked”’ salmon were taken during the 
season at the Fortmann and Yes Bay hatcheries. At Yes Bay the 
superintendent reports taking 28 females and 13 males with both 
ventrals missing, and 6 females and 4 males with one ventral gone. 
He adds that he believes had the examination of the males in the 
course of spawning been as thorough as of the females, there would 
have been as many males as females noted. About a dozen of these 
marked fish were reported from the Fortmann hatchery at Loring up 
to the end of October. An examination of the scales of these fish 
shows them to be of the ordinary type. Examples from three indi- 
viduals were examined, a female from Loring and a male and a female 
from Yes Bay. All appear to be 4-year fish. There is always a 
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shade of doubt regarding the scale rings of spawning fish, but in no 
case can these fish be adjudged to be more than 5 years old, and they 
are in all probability only 4 years old. In the case of two examples 
of complete loss of ventrals, a rough dissection indicated that the 
pelvic arch had been wholly lost. This tends to prove that the 
removal of the fins occurred at a very early age. In an example with 
one fin partially removed, leaving only a stub, there had been no 
atrophy of the arch. 

The suggestion that these fish are of the lot marked in 1903 is 
absurd. Aside from the imherent improbability of a second group 
appearing in this way at such a distant interval from the first return 
in 1906, the record of the scales is final evidence of the real age of the 
fish. To account for the presence of the fish, there seem to be but 
two possible hypotheses. First, that the disappearance of the fins 
is due to some natural cause and their loss is either congenital or 
arises from some action of an external agent, such as fungus, upon the 
fry; or second, that the fish were marked by human agency. 

As against the first proposition is the fact that in all of the exam- 
ples seen, no fins other than the ventrals are damaged. It is well 
known that fungus attacks the unpaired fins more often than the 
paired. The return of about 50 adults would imply that the cause 
was directed toward some 3,000 fry. The hypothesis that nature 
suddenly and irregularly produced this many monstrosities is unten- 
able on its face. Hence, we must fall back on the new factors in- 
troduced by artificial propagation. The diseases of fry are not 
sufficiently well known to suggest any affection that would show in 
the adult in no other respect than in an absence of these fins. Any 
disorder of the ventral region involving these parts would almost 
necessarily involve adjacent structures. The only reasonable conclu- 
sion seems to be that some cause carried away the external fin structure 
in such early life that the bony arch never developed; that is, atro- 
phied from a lack of use. For example, it is inconceivable that 
fungus attacking the fish while in the yolk stage and resting on the 
bottom could destroy these fins and yet reach no other structure. 
The only possible proposition that can serve as a basis for argument 
against this conclusion is that the fungus may have likewise dam- 
aged the adjacent fins, as the anal, but that these later regenerated 
while the ventrals did not. Since these ‘“‘marked” fish were noted 
only at the hatcheries at Loring and Yes Bay they probably origi- 
nated in that section. 

Experiments in excising the fins indicate that if the rays are not 
entirely removed the fin will regenerate, at least partially. It has, 
as yet, not been determined that the fin will assume its original size, 
but from the growth observed there is no reason to doubt that it 
will. The entire removal of any fin or its rays to the base—that is, 
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to the spines or carpal bones on which the rays rest—will be perma- 
nent, and the fin will not grow again. 

Some experiments were made at the Yes Bay hatchery this season 
to arrive at a definite method of marking fingerlings and it is believed 
that the results point to a practicable system, but further tests are 
required to perfect it. Observations of the ‘‘marked”’ fish noted 
above demonstrate the necessity of a marking which can not be 
duplicated by unauthorized experimenters and which will authenti- 
cate the returned fish beyond all question. 


HATCHERIES. 


EXTENT OF OPERATIONS. 


During the year 1912 seven salmon hatcheries operated in Alaska 
as heretofore. The Karluk plant is the only hatchery at which the 
take of eggs was up to the limit of capacity. The takes, however, 
are not always true indications of the runs at the various streams. 
At the Karluk station the parent fish are seined from the lagoon 
which receives Karluk River. These fish are of the number which 
have escaped the cannery seines at the spit and are on their way to 
their spawning grounds about Karluk Lake. This escape is always 
greatly in excess of the needs at the hatchery. Such a number of 
them as it is believed will be required to furnish sufficient spawn to 
fill the hatchery are intercepted and held in corrals till ripe. The 
number of eggs taken at this place therefore depends neither on the 
total run of fish nor on the escape, but upon the judgment of the 
hatchery superintendent, qualified by the loss of fish in the corrals. 

At the Yes Lake station also the number of eggs taken is only 
indirectly related to the size of the run. Commercial fishing is car- 
ried on in the bay or immediately adjacent waters under the super- 
vision of the hatchery supermtendent. When in his judgment the 
run exceeds the number that are required for hatchery purposes, 
then commercial fishing is allowed; if the run seems insufficient, 
then commercial fishing is interdicted until the superintendent be- 
lieves enough fish have entered the lake to supply the quantity of 
spawn needed to fill the hatchery. 

As the number of fish entering the lake can be estimated only by 
the apparent abundance in the bay and stream, it will sometimes 
happen, as in the past season, that not enough fish reach the lake to 
fill the hatchery; but such a shortage does not necessarily imply a 
small run. 

On the other hand, the hatcheries at Afognak, Loring (Fortmann) 
Klawak, Hetta, and, usually, Quadra have of late years made use 
of all the fish available for their purposes and yet failed to fill their 
troughs. From this statement must be excepted the single season 
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of 1911 at Loring when not all the available fish were spawned for 
the hatchery. The number of eggs taken at the various stations in 
the years 1911 and 1912, as well as the number of fry liberated from 
the 1911 eggs, is shown in the following table: 


OPERATIONS OF ALASKA HATCHERIES IN 1912. 


Red or sock- | Red or sock- Red or sock- 
Stations eye salmon | eyesalmon | Percent | eye salmon 
2 eggs taken | fry liberated | of loss. eggs taken 
in 1911. 1911-12. in 1912. 
Ves Wakes (oss ee enc eaeatae ese coc aee eee 72,000, 000 68, 335, 000 5 , 125, 
ALOT Ky Gone ES See tees See ee a ae ete aoe 30, 520, 000 18, 394, 700 39.7 14, 689, 470 
MOGUMIANI Se cos ece ee amine ce etne ne cmc aaec nee ene 107,520,000 | 100,335,000 6.6 , 160, 
Kearlipket 222 5 3324 eee tit oh eee eee eee 41,026, 800 37, 495, 100 8.6 45, 600, 000 
la wre eer een Sina eae Teinee ee See sere re meee 5, 600, 000 3, 530, 000 37 3, 835, 000 
DES Nepean eg tose, SS HHME See 5S eeBeioe ORS aneoOe GSeane 2,585, 000 2,342,000 9.4 3, 700, 000 
Quadra. EE ose ree CeCe Ch eee SAS EIS ere ee 11, 000, 000 10, 166, 000 7.5 000, 000 
Totals 22 aedecin scmedac kas sehacuncanneeseeinecs 270,251,800 | 240,597,800 |.......... 167, 109, 470 


a Some humpback and coho eggs also handled; 3,271,740 humpback eggs were taken in 1912. At both 
the sae Lake and Afognak hatcheries the numbers under ‘ ‘fry”’ include the fingerlings held and fed in the 
troughs. 


The take of eggs at the Afognak station in 1912 was greatly reduced 
by the loss of fish incident to the volcanic eruption. All of the salmon 
lying below the rack at the time of the fall of the ashes from Katmai 
Volcano, June 6 to 9, were killed; this involved a loss of some 8,000 
or 10,000 sockeye salmon. 

An interesting situation is shown at the Klawak hatchery. This 
plant has a capacity of 8,000,000 to 10,000,000 eggs. The catch of fish 
for the cannery has increased. During the years preceding 1901 the 
average annual catch was under 40,000, while in the last four years it 
has been almost 50,000, and in the last two considerably over that 
number. The hatchery, until 1910, was small and did not make use 
of all the spawning fish entering,the lake. The number of eggs taken 
was comparatively small, and heavy losses at times from freezing 
largely neutralized any advantage derived from the operation of the 
hatchery. In 1910 the capacity was increased to 10,000,000, but 
fewer than 7,000,000 eggs were taken, presumably from lack of 
spawners. In 1911 there was a larger catch of fish for the cannery 
and a still smaller take of eggs for the hatchery, fewer than 6,000,000. 
In 1912, while the returns for the catch are not definite, they indicate 
a still larger number of fish taken for the canneries, and the egg take 
dropped to fewer than 4,000,000. 

Hetta shows a still more remarkable situation. At this point, from 
1896 to 1900, an annual average of nearly 200,000 redfish were taken. 
By 1909 this had dropped to fewer than 55,000. In that year 
slightly over 10,000,000 redfish eggs were taken, about 10 per cent 
of the fish escaping to the lake. ie 1910 the catch increased a few 
thousands and the egg take fell off a million, In 1911 the catch was 
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very little in excess of 50,000, and the egg take was fewer than 
3,000,000; in 1912 the catch was again slightly increased and the egg 
take increased proportionately to nearly 4,000,000, showing a spawn- 
ing escape of about 4 per cent. This high degree of efficiency of the 
seiners is brought about by the conformation of the bay. It will 
probably be impossible for them to take all the fish without barricad- 
ing the stream, but their present effectiveness will prove a sufficiently 
close approximation to exterminate the run commercially in a few 
more years. 


HATCHERIES AS A CONSERVATION PROVISION. 


Perhaps the best example of results to be obtained from hatcheries 
is to be found in the Fortmann hatchery at Loring, on the Naha 
stream. At this station, since its establishment in 1901, the entire 
run of redfish has been devoted to propagation uses. In 1903 the 
hatching plant was extended to its present size and, with the excep- 
tion of one season, 1911, the entire number of redfish entering the 
upper lake has been artificially spawned, so the number of eggs taken 
each year indicates with fair accuracy the number of fish entering 
the stream. These figures are shown in the following table: 


ReprisH Eeas TAKEN AND Fry LIBERATED, 1901 To 1912. 


[oe ee 68,715,000 62, 160,000 || 1911.........-...---- 107,520, 000 30, 245, 000 
eee ene 105,420,000 | 67,643,000 | 1912............--.-- 23) 160, 000 100, 335, 000 


@ Product in each case of eggs taken the previous year. 


The factor of error introduced by these figures as an exponent of 
the number of fish entering the stream lies in the fact that an uncer- 
tain number of fish spawn each year below the upper lake. In 1911 
these were numerous and not counted; in 1912 a considerable portion 
of the eggs secured were taken in the lower lake, thus entering the 
count. But in general, the number of fish may be arrived at approx- 
imately by omitting the last three places in the figure for eggs. For 
example, in 1912, 23,160 fish may be credited to the stream. From 
1887 to 1891 this stream yielded to the canneries an annual average 
catch of 78,000 fish; in the next five years it dropped to half of that, 
or 39,000; in the next four years to less than half of this, or 15,000. 
Under hatchery operations on a closed stream, the run the first four 
years averaged annually about 33,000; in the next four years it 
reached 60,000, but in the last four years it has fallen again to an 
average of 54,000. In the initial period of four years, of course, only 
the natural run was produced; that is, the product of the hatchery 


34 FISHERY AND FUR INDUSTRIES OF ALASKA IN 1912, 


had no influence on the number of adult fish in the stream. The 
first two seasons not all the fish were spawned and the average, 
33,000, is too small. It is not improbable that 40,000 would be more 
nearly correct. This would indicate either that the fishing during 
the years 1897 to 1900 was light or that an unusual number of fish 
from other streams entered the Naha for spawning. 

Weighing all the evidence, it seems most reasonable to conclude 
that in the main the average run reaching a given stream is the product 
of that stream; that normally the fish return to the place of their 
birth, but that, due to adventitious causes, schools at times are 
diverted and enter other streams. In this way both the permanent 
depletion of given streams, as at Hetta, and also the extraordinary 
runs, as in the Naha in 1906 and 1911, may be accounted for. There 
is no evidence that sockeyes once entering a lake to spawn return to 
salt water. If there were no inherent tendency to return to the home 
stream the distribution would be more irregular, the streams near 
the ocean would be filled to overflowing, or else, on the contrary, the 
congestion would occur at the head of the passages. If this instinct 
were absolutely controlling there would be no such fluctuations as 
are noted in Bristol Bay. Now, the remarkable fact to be noted is 
that in the Naha with a closed stream the increase in the run for the 
first four-year period is not greatly over 50 per cent, and in the 
second like period it has actually fallen off. In other words, after 
12 years of protection and artificial propagation, a season occurs in 
which no more fish enter the streams than did the first year the 
stream was closed. This does not prove the hatching operation 
a detriment, for no better results were attained on Letnik stream, 
which was closed for many years without a hatchery. 

Yes Bay in 1912, as nearly as can be estimated, produced about 
100,000 redfish; in 1911 about 150,000; in 1910 about 200,000; in 
1909 about 150,000; and in 1908 fewer than 100,000. There is 
little doubt that the run in this stream and that in the Naha are 
closely related, perhaps interchanging more or less. Considering 
the two streams together, the sum of the runs for each year from 
1908 to 1912, inclusive, is, respectively, 120,000, 210,000, 235,000, 
260,000, and 125,000. The catch at these two streams at the period 
of their original productiveness indicates that they should produce 
in the neighborhood of 100,000 each, so that from 1909 to 1911 we 
may adduce that their natural resources were quite fully restored by 
the restricted fishing and the hatching operations. 

To go beyond the natural product brings in new factors. No 
doubt the primary factor is food. The sockeye, like the other red- 
meated salmon, is known to divide as to the habit of the young; one 
portion remains in fresh water for a year, the other goes to salt 
water soon after reaching the swimming stage. As shown by Dr. Gil- 
bert (p. 9), out of 625 Fraser River fish examined only 35, or about 
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5 per cent, were sea run, i. e., had gone to sea as fry. Either the 
loss during the growth to maturity is very much greater in that 
portion of the young seeking the sea the first season or that portion 
is very much smaller than the portion remaining a year in fresh 
water. In 1903 and 1904, when a comparatively small number of 
fry was being put out by the hatchery on the Naha, it was found 
that few went to seaasfry. It was suggested then that upon greatly 
increasing the number planted in that stream a certain surplus 
might go to sea as fry and thereby be largely lost. Unfortunately, 
as yet no examination has been made to find whether such a result 
occurs. If there is such a result from the large plants the failure of 
the Naha as yet to build up beyond its natural productivity may be 
accounted for. 

A further suggestion was made, as a result of the studies of 1903 
and 1904 on the Naha, that the food resources of the lake might be 
overtaxed by the heavy plants of fry and the young become unthrifty. 
Measurement of some 80 yearlings of the 1911 fish from this stream 
revealed the astonishing fact that they were in better condition 
and larger than fish of corresponding age measured in 1903 and 
1904. The stomachs of most of these were empty, but in two were 
found salmon fry. Nearly all the intestines contained a_ black 
substance that is believed to be mainly the indigestible substances 
derived from fry ingested some time previously, the digestible ele- 
ments having been absorbed. This evidence of cannibalism sug- 
gests another possible check upon results from the increased plants. 
Fry planted as soon as hatched, or even as soon as free swimming, 
arrive in the lake when it is still populated with the yearlings of 
the previous season’s plant. The old rule that big fish eat little 
ones finds no exception among saJmon, and overpopulation of the 
waters must be an active stimulus to this natural instinct. 

It has been shown that the salmon return at 4 and 5 years of 
age, perhaps in about equal numbers, probably varying in different 
seasons. Taking Yes Bay and Naha streams together as a unit, 
there were liberated in the two hatcheries in 1906, i. e., from 1905 
spawn, 74,000,000 fry. The adults from these fry were due to 
return in 1909 and 1910. To the two streams there may be accred- 
ited for those two years 445,000 fish, and half of these should be 
credited to the 74,000,000 fry of the 1905 eggs. Constructing a 
table on these bases for the three years now completed and esti- 
mating the fourth, we have: 


; " Adult ; Adult 
Year. 4 Fry. fish. Average. Year. Fry. fis Average 
WOOD. 365.6 c2i35 74,000,000 | 225,000 O28) | CDOTS TE. Heats ss 95,000,000 | 192,000 495 
UU ee ae 135,000,000 | 247,000 BOOS IOUS naw cess so 71, 000, 000 143, 000 500 
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That is, the run for 1913 should be 134,000 for the two streams. 

From this calculation we arrive at an approximate figure of 500 
hatchery-produced fry to bring back one adult redfish. 

At no other streams have the hatching operations been complete 
for a sufficient time to permit estimates. At Hetta the fish scatter 
about the lake margins and many have spawned naturally until 
the last two years, when scarcity of spawners has led to a more 
industrious effort to take all the fish. A similar condition obtained 
to a degree at Klawak and Quadra. Even at the Fortmann and 
Yes Lake hatcheries a certain percentage escape or spawn naturally 
during high water, and, as mentioned above, there is always a con- 
siderable number of fish which spawn naturally at the former of 
these stations, but it must be swamped as a factor of influence in 
the very large artificial output. 

Heretofore it has been the custom when sockeyes were not avail- 
able to fill the hatcheries to supplement the take with cohos and 
even humpbacks. To hatch the latter can at least do no damage 
to the sockeye output, since this species leaves the fresh water as 
fry. With the cohos it is otherwise. The coho fingerling is an 
active enemy of smaller fish. Many of them linger in fresh water 
for the first year after hatching, leaving usually on the spring floods, 
when the sockeye fingerlings migrate. They bear the same relation 
to small salmon that trout of similar size do. Their propagation in 
the same fresh water with sockeyes is not to be commended. Dr. 
Gilbert has found that the adult cohos are derived almost wholly 
from young migrating as yearlings, hence any output of the hatchery 
to be of value must remain in the lakes and streams where it will prey 
upon the sockeye young for the greater part of a year. Coho young are 
larger at hatching and grow more rapidly, hence there might be more 
or less cannibalism among those of the same age after a few months. 
No cohos are now hatched at the Fortmann hatchery, nor allowed to 
spawn naturally in the upper lake. It is the belief of the superin- 
tendent who was in charge of the Callbreath experiment for several 
years, that the propagation of cohos at the Jadski hatchery helped 
to defeat the success of that station. The maintenance of this latter 
station at Jadski stream for some 15 years by Mr. Callbreath at his 
personal expense is one of the most interesting incidents in the history 
of the Alaska salmon fishery. 

Firmly imbued with the belief that every salmon returns to the 
stream or lake of its birth to spawn, and convinced of the advantages 
of protected propagation, Mr. Callbreath foresaw large profits from 
the cultivation of fish in private or privileged reserves. Unfaltering 
in his conviction as to the correctness of these two fundamental 
propositions, he expended a small fortune in the prosecution of the 
enterprise and even then surrendered only to age and infirmity. The 
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only result has been a further demonstration of the illogicalness of 
founding a commercial enterprise upon suppositious conclusions. 
Perhaps one-tenth the amount lost in this speculation, properly 
applied to an inquiry into the natural history of salmon, would have 
demonstrated the fallacy of the methods employed, if not even of the 
propositions themselves. The only fact developed is that hump- 
back salmon do not necessarily return to the parent stream. This 
stream has been consistently fenced to the humpbacks since the initi- 
ation of the experiment in 1892, but the number reaching the stream 
in late years has shown no diminution beyond that of other streams 
in the same region. The irregular fishing for red salmon carried on 
in the inlet to which the hatchery stream is tributary deprives the 
figures as to the hatch of all value. 


GENERAL STATISTICS OF ALASKA FISHERIES FOR 1912. 


Of the $38,263,457 invested in all Alaska fisheries in 1912, nearly 
90 per cent represents the salmon industry. Excluding the cod and 
halibut fisheries, in order to secure a proper basis for comparison with 
the previous year, it is found that there was an increase of $13,281,346 
over 1911, the result of the phenomenal prices brought by the cheaper 
grades of the pack of that season. 


SUMMARY OF INVESTMENTS IN THE FISHERIES OF ALASKA IN 1912. 


: Southeast | Central Western 
Industries. Alaska. | Alaska. | Alaska, | Total. 

SNP IREEN TEIN TE 0 etree < nts ais ages ein aS Saxcib wisie vious eian's om $13, 267,304 | $7,462,261 |$13, 029,730 | $33,759,295 
RASMOIN DIOKNDE Ro CL ciate ptt ti atiodtdsoustmesesebes 54, 760 133, 195 199, 610 387,565 
PIB I GUIINE oo on occa nas ctp es smeee snes maces 6 314, 072 11,215 875 326, 152 
Perrine MSRETY.26 -..3ci 2.023682 Le ks 2 Se 336, 860 OBS US| ee aes da 338, 890 
MARSH ONY fs) oe ans on So oe det oda ak ein dee me ae ame 2, 027, 250 B SU ese cesses oe 2,036, 050 
CRRMHSHODY sett acoe etka sAaas on oalcick cinnice < cleclenee ncltneneneee PAE ER ermecer roar 274, 674 
OEE UG Sas Bee e ae ioe OP Sen SOS een SOE Henn os CUS SESS Eb Or Gece nee mera Bee arias 1, 140, 831 

RGA er ents ccanwes sapcsaecesor cr eenwascseence Gecoscaecaco be ocooce aes Hee Sones 38, 263, 457 


SuMMARY OF PERSONS ENGAGED IN THE FISHERIES OF ALASKA IN 1912. 


Southeast Central Western Total. 


Races. Alaska. | Alaska. | Alaska. 
Raa ee ie eo Sos Sa IN ees keeetc we eecess 4,548 1,912 3, 641 10, 101 
I a a nud ae tania 3,058 67 3, 562 7, 
PR tae amas nates on oauackagens @ Sas 2 Somes eee ees 1,477 464 1,400 3,341 
SRI oe oes sheets w neces ass da manescaswepee 1, 242 533 1,211 2, 986 
RPMI CR NE ete < teck ni dont 25 bachenasah oasicaSeecenn 4 14 475 6 
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SuMMARY OF PrRopucTs OF THE ALASKA FISHERIES IN 1912, SHOWING QUANTITIES 
AND VALUES. 


Products. Quantity. Value. Products. Quantity. Value. 

Canned salmon....cases..| 4,056,021 | $16,295,490 || Frozen salmon. .pounds. . 451, 043 $20, 287 
Halibuts3-- 4-85 pounds..| 16, 896, 743 927,502 || Fresh halibut, local.do.... 250, 000 18, 000 
Mild-cured salmon..do....} 4,195, 843 399, 852 || Fish pudding...... cases... 1,925 11, 550 
Whale products: Smoked salmon loaf.do.... 2,157 8, 628 

Oe er ee galls... 928, 755 Fresh cod....-.- pounds... 100, 000 8, 000 

Fertilizer....pounds. - 3, 285 311, 307 || Smoked fish loaf---.cases-. 1,135 4, 540 

Baleen <=. 222-5 do.... 22, 522 MTOUL. so. Somes e pounds. . 26, 461 2, 645 
Pickled salmon. .barrels.. 34, 750 307, 422 || Eulachon.......... do. 2~. 40, 365 2,315 
Fferning a sscee eee pounds..} 15, 444, 523 239,278 || Black cod.......... doves 16, 654 953 
Codes aetna do....| 8,064,843 218, 268 


Fresh salmon....-- do....| 1,338,923 101, 463 Total Se. seeces secce ares tee 18,877, 480 


SALMON INDUSTRY. 


The season of 1912 was marked by an unusually heavy run on 
the south side of Bristol Bay. This was the principal factor in the 
increase of nearly 40 per cent in the total catch for the Territory 
over last season. The other important elements were an unexampled 
run of humpbacks in central Alaska and a large run in Bering Sea, 
and the utilization of an increased number of chums mainly in 
southeast Alaska. This latter may have resulted in part in the 
effort late in the season to bring packs up to the guarantee. There 
was a slight falling off in the number of humpbacks used in southeast 
Alaska; reds held their own in this section, but scarcely did so in 
central Alaska. The shortage of reds in the Nushagak section led 
to an increased pack of the inferior species there. 


APPARATUS AND CATCH. 


The tables giving the number of salmon caught in 1912, by ap- 
paratus and species alone, for each geographic section, show an in- 
teresting shift in the application of gear. The percentage of the 
total catch of all species, for the three principal forms of gear, stands 
in round numbers for the two seasons (1911 and 1912), as follows: 


PERCENTAGE OF ToTAL CATCH OF SALMON BY THREE PRINCIPAL Forms or GEAR. 


Southeast Alaska. Central Alaska. Western Alaska. 


Apparatus. = 
1911 1912 1911 1912 1911 1912 
Per cent. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent. 
Bemeseet. 222 saechi. oo og. Seiten. a cceweeaen 62 50 50 40. |. 00.220) 2oee 
METEOR Ga.ac ac SAG Geet ee IbeGS Pape Bor ae 33 47 40 50 5 6 
GT etS ese inte orate oom a aie ae mien ree eee i 2 9 9 94 93 


In southeast Alaska, whereas in 1911 60 per cent of the pinks or 
humpbacks were taken in seines, in 1912 slightly under 49 per cent 
were so taken. Or, stating it somewhat differently, compared with 
the catch of 1911, in southeast Alaska, that by seines shows a decrease 
of 2,401,099 fish, that by gill nets a decrease of 264,891, that by hand 
lines a slight increase, and that by traps an increase of 4,494,295 
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fish, or more than 48 per cent. There was an increase of 15 per cent 
in the catch of cohos, of nearly 90 per cent in dog salmon, a slight 
decrease (about 4 per cent) in the humpback, and an increase of 5 per 
cent in the catch of sockeyes. The total catch in southeast Alaska 
increased but 6 per cent over that of 1911. Had it not been for the 
phenomenally large catch of dog salmon no increase in the total 
catch for southeast Alaska would have resulted. 

In central Alaska the seine catch shows an increase of 8 per cent, 
the gill-net catch an increase of 41 per cent, while the trap catch 
shows an increase of more than 81 per cent. There was an increase of 
9 per cent in the catch of cohos, of 252 per cent in chums, and a very 
slight decrease (less than one-fifth of 1 per cent) in sockeyes. 

In western Alaska the gill-net catch shows an increase of more than 
128 per cent, and the trap catch an increase of 208 per cent. Several 
causes perhaps entered into this result. It was brought about per- 
haps primarily by the development of the independent trap, prob- 
ably in part the result of the multiplication of canneries, including 
some plants that depended entirely on purchasing fish from in- 
dependent fishermen. Another cause is the increasing knowledge 
of the runs or movements of the fish, permitting a more ready 
selection of good trap sites. A third may be found in the application 
of the floating trap which has lately been perfected. Still another 
influence was the strike early in the season, though this will doubtless 
have a greater effect the next season than it had the last. The 
necessity for a dependable source from which to obtain the raw 
material is essential to the life of the canning industry. 


SatMon TAKEN IN 1912, By SpecrES AND APPARATUS, FOR EACH GEOGRAPHIC 
SECTION OF ALASKA. 


Apparatus and species. WEN Pental Wake Total. 
Seines: : Number. Number Number. Number. 
CoE BL Gg 9 Ba ee 2 os i 497, 091 Ossi sae oie 543, 829 
UDB USE ae ae ee See eee eee Ue 3, 247,317 169,045 |. scares 3, 412,362 
ERP BACK, OF PMU. 2 oo open sa ee ai ee nis 9, 886, 211 QO2, O38: | Se. comne = ale 10, 878, 849 
LNT SAC 0a 1 TES ee cen a ae a sae Se 1,061 Cp) ere ee 2,029 
EEBC OL BOOKER VE <0 ok Prd ce tones ak one = Sees aes DF LLG OOO || ay Aen Soa) snes date = ae 3,542, 484 
owt 2c GATES Ott WE ON OP Re me XO 14, 748,770 | 3,630,783 |............ ~ 18,379, 553 
Gill nets: : 
EG nd 1b ne Sea eee Bl SR. = Soa ne ees ee 142, 237 62, 814 188, 347 393,398 
Di AU EUS IES 97 Sets St nian 125, 582 2,142 746, 849 874, 573 
REALISE ACK OL PUK. © at on me Aaw cenicavaceencae ane 21, 887 51, 913 444, 640 518, 440 
Pe DRI nats ora eal awh Danae hp cn Ce eee 83,77 28, 232 94,561 206, 572 
LIRA ALd 1072 ee aa SNES REM 394,310 678,145 | 19,359,133 | 20, 431,588 
UUs. aac nels ae See ae I eee aoe 767, 795 823,246 | 20,833,530 | 22,424,571 
Traps: : 
WOLGSONMUVEE: et wok a wees non oe ee 392, 206 91,934 24,015 508, 155 
Ope, OP CORN oan ease wana on 8 «| 1, 722,367 202, 983 146, 448 2,071, 798 
Humpback, or pink -| 10,227,737 | 1,677,820 731,500 | 12,637,057 
LTT ET 01 aR RR Ep." Si Se AS BE Oe SS Pi. | 41,054 25,516 4,107 70,677 
BEV ORSUCED YG. <- Se canavcdate tecereceactet one sae 1,452,067 | 2,593,052 588, 350 4, 633, 469 
LAUER En i sy tay Rear i Ape yy yA ee 13, 835, 431 4,591,305 1, 494, 420 19, 921, 156 
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SatMon TAKEN IN 1912, By SPECIES AND APPARATUS, FOR EACH GEOGRAPHIC 
SEecTION oF ALASKA—Continued. 


| 
it Southeast Central Western 
Apparatus and species. lanes Ainslie Alastoa’ Total. 


Lines: Number. Number. Number. Number. 


Coho; or Silvers cn ecsmsiasesisisce we tetanic cidasicadee GRO UR Baepec tered sacs tccods - 15, 059 
RTT POLS PRUNE E S cera tetera tcetade a atete tei atntel alta afelaletwioneteretate 1st Gp) | Rare eee ee ee ESS oe 197, 952 
TRotalicncsemaeistem secnicees een sn eespiesincie sane 21S OU = eraydcamre eae: Sins eee ee 213,011 
Spears: 
Red; or: Sockeyet J... cats sccm oc oe 2 ciciiso eninslonesn cio ot 654, |)t2. os... c8c Sa ee 654 
Total: 


Coho, or Silvers. osc cients nisin oreo ress ci siniaielgajesiaeeieios 1,046, 593 201, 486 212,362 1, 460, 441 
DOg, or chimsesas-444 == --| 5,095, 266 370, 170 893, 297 6, 358, 733 
Humpback, or pink...... .| 20,135,835 | 2,722,371 | 1,176,140 | 24,034,346 
King or springs 35.se5 a be , 846 54, 716 98, 668 477, 230 
Red, or sockeye...... 2a ere eee siaeocie Sate lee ete eco 2,964, 121 


Grand fotalsc ts socck ne ewe tetcce soe eae e 29,565,661 | 9,045,334 | 22,327,950 | 60,938,945 


Relation of gear to conservation of the fishery —The effect upon the 
fishery of the various devices used in capturing the fish has long been 
a much-debated question. The recent extension in the use of traps 
in southeast Alaska has raised another and different question, namely, 
the employment of labor as affected by the stationary and movable 
gear, respectively. An examination of the statistics as set forth in 
the tables given in this report shows that about one-third of the total 
number of salmon taken in 1912 were taken in traps, when seven years 
ago less than one-fifth were so taken. It is further revealed that the 
increase in the use of the trap has been in central and southeastern 
Alaska only, the percentage having more than doubled in the latter 
section and almost doubled in the former. It will be further noted 
that the relation of the trap varies with the species; for the period it 
s lowest for kings and highest for cohos, but in 1912 highest for pink 
salmon, of which species more were taken in traps last season than by 
all other means combined. 

The propriety of the use of any particular fishing device, excluding 
the labor question, must be determined by the answers to the follow- 
ing questions: 

1. Is its operation readily inspected and regulated ? 

2. Does it enable the fish secured to be put on the market in the 
best possible condition ? 

3. Does it result in loss of any portion of the fish it is designed to 
capture ? 

4. Does the appliance cause the loss of, or affect injuriously, any 
other species or the young of the species caught ? 

Salmon fishing, as ordinarily conducted, is peculiar in that only 
adult fish are taken by the gear used. It is true that to a slight degree 
yearling fish may be destroyed sometimes, as for example, in the 
seining on Karluk beach, or occasionally in brailing a trap, but this 
damage is practicably negligible. 
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Occasionally in certain locations traps are said to cause a consid- 
erable destruction to certain flounders and other species at present 
not used. One of the species commonly taken in traps is the dolly 
varden trout. It is conceded that this species is a nuisance, falling 
into the same class as the dogfish, and the damage it inflicts upon 
other fish of greater worth more than compensates for any value the 
dolly varden have. 

Before a final decision can be rendered as to the relative effective- 
ness of traps and of movable gear, definite statistics are required as to 
certain movements of salmon: 

1. To what extent do they travel at night in their migratory move- 
ment toward the rivers ? 

2. To what extent do they tend to distribute toward the center of 
channels ? 

3. What are the movements of the fish upon striking the web and 
what effect has the recurved hook or ‘‘jigger’’ ? 

4. To what degree is the entrance into streams delayed by various 
conditions, such as low water ? 

5. To what extent do the fish wander after once reaching the 
mouth of a stream ? 

Whatever may be the ultimate answers to these questions, two im- 
portant factors remain in favor of the use of stationary gear: First, 
the trap may be so constructed as to hold the fish living till the can- 
nery is ready to use them, and, second, it admits of convenient and 
comparatively inexpensive inspection and regulation. 

The necessity for canning salmon in good condition involves some 
urgent questions. Much was accomplished toward this end by the 
enactment of the 48-hour law. While it has not been possible strictly 
to enforce this law, nor is the law itself entirely applicable or adequate, 
it has nevertheless served to call attention to an evil and has brought 
about a degree of correction... The irregularity of the runs of salmon 
is such that some elastic gear, 1. e., a form of apparatus that will hold 
a short heavy run in a manner to permit its effective utilization with- 
out loss either in quantity or quality of product, is a necessity; any 
form of gear which kills the fish in its capture should be supplanted 
by a form which will hold fish alive. 

The second advantage of the stationary gear is in its stability and 
consequent amenability to regulation. 

There are in southeast Alaska alone some three hundred localities 
where salmon are taken. Many of these are at the head of deep bays 
or fiords, distantly removed from usual routes of travel, and visited 
by none but those engaged in the fishery, not infrequently by a single 
crew with mutual interests among the members. In all discussions 
regarding the enforcement of restrictive regulations limiting the 
kinds of gear to be used, the places in which and the times when they 
may be used, the fact that the fishery, or at least the fishery by 
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movable gear, is carried on in numerous remote and difficultly access- 
ible places contemporaneously must be kept in mind. In all Alaska, 
not including the larger rivers such as the Yukon, some 400 different 
fishing places are reported. If each isolated trap or group of traps is 
regarded as a separate locality and complete report were made in all 
sections of each particular locality or stream fished, the number 
would be considerably increased. These fishing places are scattered 
over some 20,000 miles of coast line, much of it outside water navi- 
gable only by substantial boats in time of rough weather. 

The impracticability of subjecting such a region to the effective 
surveillance of wardens, unless supported by a healthy and active 
public sentiment, is at once apparent. Whatever legislation may be 
enacted, so long as small movable gear, such as the ordinary seines 
and gillnets, may be owned and used and all fish taken, sold, and 
shipped, the ultimate fate of the fishery will remain in the hands of 
the operators of such gear. A regulation of stationary apparatus can 
be enforced within a reasonable expenditure even with the apparatus 
in the hands of the irresponsible or the malicious; regulation of the non- 
stationary apparatus must be effected primarily by public sentiment. 


SatMon TAKEN SincE 1906, SHOWN By APPARATUS, SPECIES, AND YEAR, FOR 
Eacu GEOGRAPHIC SECTION OF ALASKA. 


SOUTHEAST ALASKA. 


Years and apparatus. Coho. Dog. Pink. King. Sockeye. Total. 
1906: 
Iti] tpoacgsOBeeOOCOOLOCCOS 256, 708 355,048 | 1,377,439 4,335 615, 261 2,608, 791 
Oilier gear. -.cssscecce~- 403,263 | 1,215,661 | 5,822,373 90,252 | 1,908,595 | 9,440,144 
Motaleeeee. sen saae sane 659,971 | 1,570,709 | 7,199, 812 94,587 | 2,523,856 | 12,048,935 
1907: 
AMER Oe as aasadescoesdcose 139, 783 158,170 | 3,438,335 26, 885 615, 684 4,378, 807 
Other gears. 2227242420055. 387,958 | 1,176,120 | 8,632, 580 93,729 | 1,653,663 | 11,944,050 
Rotalee cen ss ececase= eT 527, 741 1,334, 290 | 12,070, 915 120, 564 2, 269, 347 16, 322, 857 
1908: f 
HRA Ge «hess the Geno Netods 119, 034 368,709 | 5,102, 843 3, 448 486,646 | 6,080, 680 
Often gear seuss seee see 359,498 | 1,434,770 | 8,960,049 127,620 | 2,073,983 | 12,955, 920 
Tigtale .3.a6 ee Seid sews 478, 532} 1,803,479 | 14, 062, 892 131,068 | 2,560,629 | 19,036, 600 
1909: F F 
Mrangeawietynen tee? ccscee 112, 213 337,395 | 3,628, 940 5, 107 923,816 | 5,007,471 
Othenpearteceseee eee sees 252, 022 396,815 | 5,699, 427 203,558 | 1,779,063 | 8,330, 885 
Total scnctee ks eee 364, 235 734,210 | 9,328, 367 208,665 | 2,702,879 | 13,338,356 
1910: i 
AHS eee AoC aEE aoe 165, 023 437,726 | 3,151, 684 2, 546 860,737 | 4,617, 716 
Othenucancees sees 493,511 | 1,595,023 | 6,261,089 256,642 | 2,126,149 | 10,732, 414 
Motaleseeice cass seeeree a 658, 534 | 2,032,749 | 9,412,773 259,188 | 2,986,886 | 15,350,130 
1911: Ry 
ADA C SIE ee ee Se see 276, 206 734,827 | 7,373,011 18, 418 938,674 | 9,341,136 
OTHEM RCRD ener s asieleiaise o/- 631, 212 1, 982,064 | 13,693,819 256, 634 1, 882, 817 18, 446, 546 
TOte Peers ae ete soaks 907,418 | 2,716,891 | 21,066, 830 275,052 | 2,821,491 ~ 97, 787, 682 
1912: 7 (LS a | itp ae nee 
Brana sh seem ane 392,206 | 1,722,367 | 10,227, 737 41,054 | 1,452,067 | 13, 835, 431 
Othenizear! sees seeiLeee 654,387 | 3,372,899 | 9,908,098 282,792 | 1,512,054 | 15, 730, 230 
Totals cic beeee tc co sn'.-\[¢ 2151046,593 5, 095, 266 20, 135, 885 323,846 | 2,964,121 29, 565, 661 
Period 1906-1912: ie 
CNT aS ase een ceweee eee aoe 2,245,622 | 4,114,242 | 34, 299, 989 101,743 | 5,892,885 | 46, 654, 481 
Other Fear... ccleceeocecer 3,181,851 | 11,173,352 | 58,977,485 | 1,311,227 | 12,936,324 | 87,580,189 


Total cikwscabacesenact 5,427,473 | 15,287,594 | 93,277,424 | 1,412,970 | 18,829,209 | 134, 234, 670 
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Satmon TAKEN Since 1906, SHown By AppaARATus, Species, AND YEAR, FOR 
Eacu Geoararuic Section or ALASKA—Continued. 


CENTRAL ALASKA, 


Years and apparatus. Coho. Dog. Pink. King. Sockeye. Total. 
1906: 
Traps...... ee. ae nS 96/485 -1. sxewstens 64, 100 16,858 | 1,487,606 | 1,662,049 
ther peers. c ss... 2 -tae 0 PS) RESO ean gener 11,509 | 4,510,073 | 4,545,320 
| SA es al Sk ee bee * 
Mptals Seve ac oitat WAGES HE 332.5 Ets 64, 100 28,367 | 5,997,679 | 6,207,369 
1907: a ee eae re ce 
Maps. Nowescc ec scsb eet L63p0V6"l-..--- << aea8 6, 420 36,791 | 2,711,142 | 2,917,429 
Other pear.o22.4655./5.26 GB 700M ous. ees o 252, 373 31,037 | 3,926,718 | 4,273,887 
Mokals/o- tet 2h... See: DIGERSHIURostcoteas 258, 793 67,828 | 6,637,860 | 7,191,316 
1908: a ak bored ee eee TE ds 
Mineman © ee eee ecb <2 QO;B16' Mick soca 375, 140 17,216 | 2,285,401 | 2,768,373 
Cithier pearsecscs ses. ode8 CN ey, | ae Sa eT 268, 466 21,379 | 3,222,214 | 3,572,906 
Mintel Mex veto oe LRT SAGB AL See: 643, 606 38,595 | 5,507,615 | 6,341,279 
1909: Be enh ep OO ere are ORS 
yi i a SUsOkS) latecwaceeces 3, 740 44,632 | 2,152,555 2,290, 845 
Other, pean osscos. ccc cages BO 2bS ak coccoesc tes 127, 549 21,966 | 2,526,817 2, 728, 590 
Totalesssseccasce peneeee L426 ee ae 131, 289 66,598 | 4,679,372 5,019, 435 
1910: ETP Te FE a > RE ieee Baar 
NII Lie new Sala a ain Sie a 23 115, 922 1,318 273, 023 34,007 | 2,095, 563 2,519, 833 
OUEST ee eae 8S; 028) |Soien canescens 375, 041 17,593 | 2,526,718 3,002, 380 
Motels. ccc~scnc Ssesaaees 198, 950 1,318 648, 064 51,600 | 4,622,281 5, 522, 213 
1911: Rio ies vo Le Ree, | eae 
BISEARG eka Sec ccweln Sa aces ois 89, 633 20, 476 259, 072 34,017 | 2,237,586 2, 640, 784 
@theripearss 22: .c22eese< 52 94,325 84, 516 248, 484 24,323 | 3,468,929 3, 920, 577 
Motalexeess2ss2 ee: 183, 958 104, 992 507, 556 58,340 | 5,706,515 | 6,561,361 
1912: le Earl ee Eee a 
Sige 2s as ee ae re ee 91, 934 202,983 | 1,677,820 25,516 | 2,593,052 4,591,305 
Other gear: =. .2..22.025.02: 109, 552 167,187 | 1,044,551 29,200 | 3,103,539 | 4,454,029 
Mntaleste e424: S sess: 201, 486 370,170 | 2,722,371 54,716 | 5,696,591 | 9,045,334 
Period 1906-1912 
Minpses ees encloses c 734, 584 224,777 | 2,659,315 209,037 | 15,562,905 | 19,390,618 
@fher pear iso: Sosss2et ck 487, 507 251,703 | 2,316, 464 157,007 | 23,285,008 | 26,497,689 
LOA FSS eos 2 cscs 1, 222, 091 476,480 | 4,975,779 366,044 | 38,847,913 | 45,888,307 
WESTERN ALASKA. 
1906: j 
TLS ee eee a 1, 500 466, 632 352, 526 6, 530 791,166 | 1,618,354 
Other gear................ 206,110 | 1,222,043 91, 561 138, 343 | 10,224,060 | 11,882,117 
PeGihle cto s. ce cea eos 207,610 | 1,688, 675 444, 087 144,873 | 11,015,226 | 13,500,471 
1907: Mere hy Teer yr ir ele bss REL was escil ee autaele 
Uitirie Sees peeing 29,199 1,500 5,011 | 1,078,869] 1,150,720 
Other gear 109, 650 472, 586 337, 514 134,391 | 9,181,034 | 10,235,175 
JG LES VES aes oe aoa 138, 849 508, 727 339, 014 139, 402 | 10,259,903 | 11,385,895 
1908: | eee dl Shan mtaee Ul ne aeebor ee oes. 
0 ee ee 20, 000 114, 534 261,519 4, 856 860, 516 1, 261, 425 
Other gear...............- 86, 088 340, 309 138, 138 87,174 | 16,013,966 | 16,665,675 
OL et EEE eee 106, 088 454, 843 399, 657 92,030 | 16,874,482 | 17,927,100 
1909: MaaaaAl a tae MAM <A... |. ee 
Wraps). .S.2<ssscececk oe 9, 930 101, 456 15 3, 096 508, 011 622, 508 
Other geates 2... 332. ae. 71, 393 346, 340 31,811 128,893 | 15,133,872 | 15,712,309 
4111) ee SAR ee 81, 323 447, 796 31, 826 131,989 | 15, 641, 883 16, 334, 817 
1910: ————————>DBnBnBn»>BHRBHH_H—[[la[HHa=aS==—_——aa=a=—=ananDnBa9annmE9Wwa=ana=]{=l—l“= 
Trape........2 ultiny resem 6,340 58, 039 513, 072 4, 382 326, 833 908, 666 
Giherpear 2-023 taste: 132, 860 252,179 149, 057 97,373 | 11,266,776 | 11,898,245 
Watal Jonsecccuccersasce- 139, 200 310, 218 662,129 101,755 | 11,593,609 | 12,806,911 


‘ 
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Satmon TAKEN Since 1906, SHOWN BY APPARATUS, SPECIES, AND YEAR, FOR 
Eacu GroarapuHic Section or ALASKA—Continued. 


WESTERN ALASKA—Continued. 


Years and apparatus. Coho. Dog. Pink. King. Sockeye. Total. 
1911: 
TADS ses soee sees acs sees 8, 000 1735823) |aaemnie se oeee 3, 541 299, 552 484,916 
Other gear..........------ 121, 971 174, 043 91, 764 109,722 | 8,644,414 | 9,141,914 
Motal | bac oe ease ee 129, 971 347, 866 91, 764 113,263 | 8,943,966 | 9,626,830 
1912: 
Traps’ \ssitee ee coach? 24,015 146, 448 731, 500 4,107 588,350 | 1,494, 420 
(Oiher ears: seen 188, 347 746, 849 444, 640 94,561 | 19,359,133 | 20,833, 530 
Total dais eek ese cmene 212, 362 893,297 | 1,176,140 98,668 | 19,947,483 | 22,327,950 
Period 1906-1912: E 
Mrapay: ies ekeneeese oc eee 98,984 | 1,097,073 | 1,860,132 31,523 | 4,453,297 | 7,541,009 
Other Pearse jac << sean 916,419 | 3,554,349 | 1,284,485 790,457 | 89,823,255 | 96,368,965. 
Motalisasnessee se asses 1,015,403 | 4,651,422 | 3,144,617 821,980 | 94,276,552 | 103,909, 974 


SuMMARY OF SALMON TAKEN IN ALASKA, 1906 To 1912, wirm ToTALs AND PERCENT- 
AGES, SHOWING NuMBER, BY SpEcrIES, TAKEN BY TRAPS AND BY MOVABLE GEAR. 


Per- 
Years and apparatus. Coho. Dog. Pink. King. Sockeye. Total. hee 
total. 
1906: 
Ta Se aststscoeia cs i=i2 351, 693 821,680 | 1,794,065 27,723 | 2,894,033 | 5,889,194 18 
Other gear.......- 633,111 | 2,437,704 | 5,913,934 240,104 | 16,642,728 | 25, 867, 581 81 
Moritz) I Spee 984,804 | 3,259,384 | 7,707,999 267,827 | 19,536, 761 | 31, 756,775 |..-.---- 
1907: a ig aa RA Ae vO Rha IIR Bear De age 
ARrepS= saan ste 332, 058 194,311 | 3,446,255 68,637 | 4,405,695 | 8, 446, 956 24 
Other gear.......- 561,367 | 1,648,706 | 9,222, 467 259,157 | 14, 761, 415 | 26, 453, 112 76 
LOtalines- seca 893,425 | 1,843,017 | 12, 668, 722 327, 794 | 19,167,110 | 34, 900, 068 |......-- 
1908: fsebze tt brn |irahpeniotl areal Vlas upto gel [i calaae aah ease tes 
eras eet eee ses 229, 650 483,243 | 5,739, 502 25,520 | 3,632,563 | 10,110, 478 23 
Other gear......-- 506, 433 | 1,775,079 | 9,366, 653 236,173 | 21,310,163 | 33,194, 501 76 
Motalecn sec. cce 736,083 | 2,258,322 | 15,106, 155 261,693 | 24,942,726 | 43,304,979 |........ 
1909: 
Mrapsesecsesssess 212, 061 438,851 | 3,632,695 52,835 | 3,584,382 | 7,920,824 22 
Other‘gear----- 5-2 375, 673 743,155 | 5,858, 787 354,417 | 19, 439, 752 | 26,771, 784 77 
Rotalkeouer es 587,734 | 1,182,006 | 9,491, 482 407,252 | 23,024,134 | 34,692,608 |......-- 
1910: : Pl pce ool altho aol ann 
ADTANS- do sen) 4 aee 287, 285 497,083 | 3,937,779 40,935 | 3,283,133 | 8,046,215 24 
Other gear.......- 709,399 | 1,847,202 | 6,785, 187 371, 608 | 15,919, 643 | 25, 633, 039 76 
Total cietses 996, 684 | 2,344,285 | 10, 722, 966 412,543 | 19,202,776 | 33,679, 254 |.......- 
1911: Lc Mh Roe ee iheeeee.. 0! 
Traps). aces ois 373, 839 929,126 | 7,632,083 55,976 | 3,475,812 | 12, 466, 836 28 
Other gear.......- 847,508 | 2,240,623 | 14, 034, 067 390, 679 | 13,996,160 | 31, 509, 037 71 
otal’ 2 ree ee 1,221,347 | 3,169,749 | 21, 666, 150 446,655 | 17,471,972 | 43,975,873 |...--.--- 
1912: 
MTADSS «2 <cles ols ~ e 508,155 | 2,071,798 | 12, 637,057 70,677 | 4,633,469 | 19,921, 156 32 
Other gear......-- 952,286 | 4,286,935 | 11,397, 289 406, 553 | 23,974,726 | 41,017, 789 67 
ALY NS seta ee 1,460,441 | 6,358,733 | 24,034,346 477,230 | 28, 608,195 | 60,938, 945 |.......- 
Period 1906-1912: is 
TADS. sccctesesen’ 3,079,190 | 5,436,092 | 38, 819, 436 342, 303 | 25,909,087 | 73, 586, 108 26 
Other gear.......-| 4,585,777 | 14,979, 404 | 62,578,384 | 2,258, 691 |126, 044,587 |210, 446, 843 74 
Totalia: 24822202 7, 664, 967 | 20, 415,496 {101,397,820 | 2,600,994 |151, 953, 674 |284, 032,951 |......-.- 
Percentages of total: ; 
ras 2 een as eee 40 26 38 13 pT (fl eee eesti ee 
Other gear........ 60 73 62 87 83) [Ecce Soc set see meretar 
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Troll fishing for salmon.—The troll fishing for salmon continues to 
develop. At various points in southeast Alaska this fishery is now 
successfully prosecuted for both king and coho salmon. The waters 
adjacent to Forrester Island are perhaps the most productive. 
During the past season this fishery attracted a large number of fish- 
ermen, who established a camp on the island and carried on the 
fishing from that point as a base. 

Forrester Island, together with Wolf Rock and Lowrie Islands, was 
set aside as a bird-breeding reserve by Executive order of January 
11, 1912, to be under the control of the Department of Agriculture. 
The islands are within the boundaries of the Tongass National 
Forest, so the administration is placed under the joint authority of 
the Forest Service and the Bureau of Biological Survey of the De- 
partment of Agriculture. 

In 1912 a warden from the latter bureau was detailed to look 
after the reservation. He arrived on the ground June 21 and found 
a considerable body of people located on the island for the purpose 
of prosecuting the fishery or of profiting from it indirectly. Assisted 
by the law-abiding element he rapidly brought conditions into shape, 
enforcing appropriate police regulations to maintain health, decency, 
and good order and to insure equal opportunity and fair dealing for 
those engaged in the arduous and hazardous work of capturing the 
fish. 

This fishing is carried on by two classes of boats—power boats and 
rowboats. The former are not favored, since it is thought they are 
more liable to injure the fish without holding them. Moreover, this 
is a fishery in which the individual of small means can find his op- 
portunity. All it requires is an ordinary rowboat and troll line. 
It is essentially an investment of labor instead of capital. Out of 
294 permits issued only about 8 went to power boats. It has been 
recommended that no power boat be permitted to engage in this 
fishery. 

The hours established for operation were from 3 a. m. to 9 p. m. 
By the latter time all boats were required to report and if any were 
missing, search was made at once for them. This precaution saved 
several lives, in addition to giving all an equal chance in the profits. 

Ten vessels were engaged in transporting the fish to the mild- 
curing stations. The price paid for king salmon was $1 each for 
red-meated and 30 cents for white. The highest record made by a 
single boat was something over 1,800 for the season; the highest 
yield for a single day’s work by one man was 161 fish. On an aver- 
age the weather permits fishing to be carried on only about four days 
a week, and about 15 fish per day is an average catch. 

Most of the fishing is done with spoons, but herring bait is some- 
times used, The herring so used are mainly taken in the vicinity or 
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in the neighborhood of Howkan with rakes. The salmon are taken 
in depths of from 3 to 20 fathoms. 

Coho and king salmon are the only species so far taken by this 
method. This is perhaps due to the fact that these species feed on 
the herring inshore to a greater extent. The smaller species probably 
feed less on herring and more on smaller species, such as sand lances, 
and it is quite possible that they feed less in the inside waters. But 
since the king salmon were not taken in Alaska by hook and line 
until in recent years, it may be that means will later be found to 
develop a similar fishery for the other species. An excellent field for 
investigation leading to such results remains open. 


CANNING. 


Conditions and events of the season.—The season of 1912 reversed 
in large measure the successes of 1911. While those companies mak- 
ing the greater part of their pack from red salmon were prosperous, 
those depending upon the pink and chum packs lost correspond- 
ingly. Twenty-three new plants were inaugurated, 20 of them in 
the southeast or pink-salmon region, and none in Bering Sea, where 
the heavy run of reds occurred. A few of these new plants were 
offshoots of established concerns or extensions and conversions of 
pickling plants, but most of them were new firms entering the field 
as such for the first time. It is expected that several of these plants 
will be closed for the season of 1913, partly in view of the heavy run 
of pinks due in Puget Sound this year. 

In the matter of accidents and casualties the industry fared well. 
The warehouse belonging to the cannery in Hidden Inlet collapsed, 
but the loss of stock was slight. Two fatalities occurred in the 
Yakutat region by drowning. These are the only accidents of note 
reported. 

The phenomenal success of the floating cannery Glory of the Seas 
last season found fewer imitators than was anticipated. Only this 
vessel and a second, the William H. Smith, were operated as such. 
The active demand for pink fish induced by the many new concerns 
and the subsequent low market price reversed the 1911 results, and it 
is not expected that any further attempt will be made to exploit this 
form of cannery in the near future. 

The use of the ‘‘sanitary can”’ was further extended. It is proba- 
ble that it will entirely displace the solder can by another season. 

It seems proper in this place to again urge the desirability of 
greater care in putting on the market only a wholesome product and 
that in an attractive form. During the past season many samples 
of salmon which had been questioned under the pure-food law came 
into this Bureau for criticism as to quality and branding. Not all of 
this was packed in Alaska, but the qualities which make the con- 
tents of a package wholesome and attractive in one place apply to 
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every other. Itis apparent that under the “sanitary” system of pack- 
ing more care must be taken to avoid tainted fish. In the old solder 
process the first cooking to a degree vaporized the more volatile prod- 
ucts of decomposition, those which affect the sense of smell, and 
they were blown off when the cans were vented. In the sanitary 
process these products are retained and appear when the cans are 
opened. It is to be presumed that no reputable firm intentionally 
packs fish which will ‘‘smell” in the package, and that such a prod- 
uct would be turned out only through careless or inefficient super- 
vision. Firms operating more than one plant would do well to use 
a distinguishing mark that will make any can traceable to the 
particular cannery producing it. 

It is believed that the ruinous price recently reached by pink and 
chum salmon is due in large part to the carelessness in preparing 
those grades in the past. Both of these species spawning near the 
sea, the fish are more mature at the time they are taken than are 
the other species. This results in large numbers being taken, par- 
ticularly by the seiners who work in the streams or near their mouths, 
after they are so mature as to be really unfit for canning. When to 
this is coupled the fact that the pink salmon softens under the best 
conditions soon after death, it is readily comprehended why in the 
wholesale machine methods used the product is often unsatisfactory. 
It is hardly to be expected that, after lying for a time in the bilges 
of a seine boat, being bruised and punctured by pewing from the 
boat to a lighter, thence to the dock and again to the butcher, man- 
gled in the chink, cut odd lengths and obliquely on the cutter, and 
finally stuffed in the can under pressure at the filler, the much abused 
humpback should present, when dropped from the can to the sery- 
ing dish, an appearance of quality that will compete advantageously 
with the more favored red salmon. Of necessity from its pale color 
the pink salmon must undersell the red, yet it requires greater care 
to turn it into a wholesome and a reasonably attractive canned prod- 
uct. But in spite of its small size and lack of firmness and color it 
can be made up into a neat package. 

The use of stream fish, ‘‘slabsides,’’ that are either delayed runs or 
fish chased out of the streams, should be discontinued; the substance 
of the meat of these fish has gone into the reproductive elements that 
are thrown in the gurry. It is a fraud on the consumer to offer it 
for sale. 

There should be more care used in the handling of the fish prior 
to reaching the dock. Fish taken in seines or gill nets, perhaps, nec- 
essarily are handled more roughly or frequently than trap fish, but 
this evil can be minimized. Especially the pewing can be more 
carefully done. No fish should be pewed in the body prior to butch- 
ering; if alive the wound becomes engorged with blood, and if dead 
the skin and peritoneum are broken, allowing all the poison and 
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bacteria of the slime and digestive tract to be absorbed by the flesh. 
While these membranes are intact the meat of the fish is practically 
sealed from contamination, and decay is postponed much beyond 
the period required to render exposed flesh unwholesome. 

The machinery in use for cleaning the fish and filling the cans was 
designed for the firm-fleshed fish. Perhaps any fish in proper con- 
dition can be taken care of by it but with pink salmon somewhat 
softened the machinery too often turns out what has rather the 
appearance of scrap. This may be quite as wholesome and even as 
well flavored as the more solid sections, but it is not attractive in 
appearance, and until a product attractive both in appearance and 
flavor can be offered, there is not likely to be a permanent advance 
in price with the present quantities put on the market. A certain 
number of inexperienced housekeepers, supplementing the demand 
by those whose means permit no choice involving a higher price, will 
always furnish a limited market for a low-grade product; but to 
extend the market and advance the price requires a product so 
satisfactory that the first purchase leads to continued use. The pale 
salmon are capable, with proper care, of conversion into such a prod- 
uct. It may require additional expense, mainly in better supervision 
and more uniform adjustment of the supply of raw material to the 
capacity of the plant. It may also require the elimination of the 
long haul, and certainly of the ripe fish now brought in toward the 
close of the season. 


CoMPANIES CANNING SALMON IN ALASKA, Home OrricE, NUMBER OF CANNERIES 
OPERATED, LOCATION AND NUMBER OF TRAPS OPERATED BY EACH. 


Names. Home office. ica Location. Traps. 
Southeast Alaska: 
Admiralty Trading Co.a....| 1020 Yeon Building Port- 1 | Gambier Bay......... b5 
land, Oreg. 
Alaska Pish) Como cssccce sce 556 Colman Building, Seattle, 1| Floating cannery, |........ 
Wash. Baas Le the Seas.’’ 
A ae ‘hilkoot Inlet........- c6 
Alaska Pacific Fisheries....|("2, Muar uve Building, ) 3 | ae 
2 vd e 3 
are Packers Associa- | Wells, Fargo Building, San 2 a7 
Francisco, Cal. \ cs 
Alaska Sanitary Packing eee Building, Seattle, bE 2h 1 
ash. 
Astoria & Puget Sound | South Bellingham, Wash...... 1 | Excursion Inlet....... 5 
Canning Co. 
iB: Ce Bames'’C0s:2% osc see a pas! Building, Port- i’ | Lake Bay +... 7-ceseeee 4 
an 
Canoe Pass Packing Co.a... at Spalding Building, Port- 1 | Canoe Pass. 2. ccecce=|-seeeues 
and, 
Deep Sea Salmon Co....... ee VS Building, Seattle, 1 | Ford Arm... cccecces-|seeeeeee 
Fidalgo Island Packing Co.. Anacortes, Washes. <ceccckccas 1) | Ketehikan® coon eseee 5 
Hawk Fish Cos .c<\.<-<5t aa Building, Seattle, 1 | Hawk Inlet........... 4 
Hidden Inlet Canning Co. .. Fairfield Block, Vancouver, 1 | Hidden Inlet......... 2 
Herbert Hume Packing | 615 Hodge Building, Seattle, 1| Nakat Inlet..........- 2 
Co.a ‘ Wash. 
Hoonah Packing Co.2...... Port Townsend, Wash........ 1 | Sloonshsesceeene cee aes 4 
Irving Packing Co.@........ cols Cc amen Building, Seattle, 1 | Karheen:. °--<casneacs 4 
Kake Packing Co.a........ Care G. W. Sanborn, Astoria, 1: hake nt coc casceswanees 1 
Wash. 
a New cannery. ¢@ Six floating. 
> One floating. ¢ Floating. 


¢ Two floating. 
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CoMPANIES CANNING SALMON IN ALASKA, Home OrriceE, NuMBER OF CANNERIES 
OPERATED, Location, AND NuMBER oF TRAPS OPERATED BY HAcH—Continued. 


Names. Home office. Bic Location. Traps. 
Southeast Alaska—Continued. 
The Kasaan Co....:..-.--- Rae Building, Seattle, 7), Kasse cc..5e aowenee a4 
ash 
Kuiu Island Packing Co... .do Jy) igmeoin rea ea 1 | Beauclatre: .ce eels. eee 
Lindenberger Packing Co...{{°%,Clobe Building, Seattle, ) 2 (oe Foint.---..-..../" a 
Metlakahtla Industrial Co.. Metlakahtla, BIASKE, 25.2 ceccus 1 Metlakahtla rn ree Sees ae ee 
George T. Myers & Co..... = ae Building, Seattle, 1; | Chatham s.: cssvesees 8 
North Pacific Trading & | 307 Crocker Building, San 1) )) Kolawalki.cctw<e~ awale sein ane eae 
Packing Co. Francisco, Cal. 
aes Hunter Bay........-- el 
Northwestern Fisheries Co, (Myache Building, Seattle, \ 4 Lhe Sree so6 
: Dundas Bay 
Oceanic Packing Co.b...... cee Colman Building, Seattle, }-| Waterfall; - 2.0/2 -c0< 
Pacific American Fisheries.| South Baliiaisiierd: Wash: >... 1 | Excursion Inlet....... 19 
Pacific Coast & Norway | Care of Kildall Fishing & iit Petersbure. s. .- 22... -.\ceasee cs 
Packing Co. Packing Co., Seattle, Wash. 
Pillar Bay Packing Co..... ud lee Building, Seat- 1 |p Pillar Bayicce-cnsens- 2 
tle, Was 
Point Warde Packing Co.b. at veer Building, Seattle, 1 | Point Warde...... aces 3 
Pure Food Fish Co.d....... Ketchikan, Alaska............ 1 pas mee are Bs Saree See ee Becta 
eee ish PYUGpOUs Asano. |= ¥. 5. GOes 54 ac shee ee os oeaeeceelis a7 ldt|2cte@O..chaseewess. 0 ccleeee cou. 
Sanborn-Cram Co......... South Bend, Wash........... 1 Booded 160 (:) eee el 
Shakan Salmon Co.......-. eet ay inar Building, Seattle, Tepbakan e350 soos. 2 
ash. 
Skowl Arm Packing Co. | 1313 Alaska Building, Seattle, fel SkowlAgm': occ pecccl ence came 
merly L. Gustave & Wash. 
0.) 
Be lias Packing Co....... a hema Building, Seattle, Te /ADryabayeesecescceeceel ee aeosee 
as 
Starr-Collinson Packing } 428 Worcester Building, Port- I) Moira Sound’: + oo .-.--\ee- cance 
Co.b land, Oreg. 
Sunny Point Packing Co... Ketchikan, Fi SePSSe eRe §o| Chomloyess2:..sescscnhoesers x 
Swift, Arthur & Co.b....... 16 a a Dock, Seattle, 1.) -Heceta Island -<222s2|-<22e- a 
as 
Taku Canning & Cold Stor- | 210 Mutual Life Building, 1 DakuvHarbor->oce.sss a8 
age Co. Seattle, Wash. 
Tee Harbor Packing Co....| Port Blakeley, Washes sees 2 1 |" Tee elarbor: *icccssce. 6 
Thlinket Packing Co....... --| 1006 3 Yeon Building, Portland, 1 | Funter Bay...... ene 16 
reg. 
Walsh-Moore Canning Co.b. = an ane J. Brady, Seat- thi; Ward Cove. -2e~ sen --| eae anp5 
e, Was 
Weiding & eee Seattle; (Wash®).-2-.5;...5-s25- 1 eae canner Sncecacc 
Fisheries Co. “William ae 
f Smith.” 
Weise Packing Co.b........ spa ee Building, Seattle, 1| Rose Inlet..... Be te 2 
Yakutat & Southern Ry. | 412 Necceon Building, Seattle, lt] Yakwtatatteaccecsccoelicccascee 
Co. Wash. 
Central Alaska: ate ts ee - Kasilof-t cote ces swaue 14 
*o4s ells, Fargo Buildin an Larsen Baysosageenee|ccasuene 
Alaska Packers Association. { iiendicge, Gal. 8) \ Hn TRIES de vane anes a 
9 fill Ohipnike 24 2sereeta. €12 
Columbia River Packers | Astoria, Oreg........ ike Saree 1 ee OSs Soe ae hese 
Association. 
Fidalgo Island Packing Co.b| Anacortes, Wash.............. 1| Port Graham........ 2 
Kadiak Fisheries>......... oe a heee South, Seat- 1) Roda 2 ee Ee ae 
tle, Was 
Libby, McNeil & Libby >.. Seattle, Waosk!.~.csdueeecsacee 1 


Northwestern Fisheries Co. 


~ 


Maynard Building, Seattle, 
Wash. \ 


Pacific American Fisheries. 


South Bellingham, Wash 


1 
Seldovia Salmon Co........ potas Building, Seattle, 1| Seldovia........ exch eal ssiamedee 
Jas 
ee ee 

Alaska Fishermen’s Pack- : Nushagak Bay........|...... 2 
ing Co. Astoria, OFeg....ceceeeeee-ee- 2 {vic Bay Re Fee oe os 

a Three floating. dTwo floating. 

> New cannery. eOne floating. 


¢ Floating. 
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CompaNigs CANNING SALMON IN ALASKA, Home Orrice, NUMBER OF CANNERIES 
OPERATED, LocaTION, AND NuMBER OF TRAPS OPERATED BY Eacu—Continued. 


Can- . 
Names. Home office. Terie Location. Traps. 


Western Alaska—Continued. 


= 2 uae Bay (2)-222 ; 
sags Wells, Fargo Building, San vichak Bay (2).....- 
Alaska Packers Association . { Francisco, Cal. \ 8 Naknek River G)icse Po ae 
ga: TVG! . 2 cowie eenee ee 
Alaska-Portland Packers | 1107 Yeon Building, Portland, 1| Nushagak Bay........ 3 
Association. reg. 
Alaska Salmon Co......... 112 be Street, San Fran- dead dO. 25.2 scen ener eee eee 
cisco 
Bristol Bay Packing Co....| 95 Market Street, San Fran- 1-| Kevichak/ Bay -2 2 ssese\ ene aac 
cisco, 
Columbia River Packers | Astoria, Oreg...............-- 1 | Nushagak Bay.......-/..... wens 
Association. 
Midnight Sun Packing Co..| 4107 Or Eden Avenue, Seattle, 1 | Kotzebue Sound...... 2 
Naknek Packing Co........ 72 Main Street, San Francisco, 1 | Naknek River: 2s 2.ccclecconese 
al. 
Ugaguk River 
North Alaska Salmon Co... pees Gal Street, San Fran- asa Kichab Bay? 
’ Nushagak Bay. 222 5.s|peeeenee 
Northwestern Fisheries Co. Meynatd Building, Seattle, ae eee dO. .3- ene ew acne sl eee 
Wa 
Red Salmon Canning Co... ae Main ‘Street, San Francisco, 1. | Ugashik River. ----..e\e4 daccce 
Pacific American Fish- South Bellingham, Wash...... 1| Port Moller...... osaelee “Seoc 
eries.a 


a Cannery built, but no pack this year. 


INVESTMENT, ETC., IN THE SALMON-CANNING INDUSTRY IN 1912. 


Items. Southeast Alaska. Central Alaska. Western Alaska. Total. 
No Value No Value. No Value No. Value. 
Canneries ........--..0- i il |e eee i Rosaceae ae 22) hese oe encese 87 |aaaceaeeeeee 
Working capital... cle-c.scac $4, 9115317 |-o-co--- $3,468,989 |.......- $5; 589) 179) |e nee enine $13, 969, 485 
Value of plants: <2: s.-|ccecese 45079) O74 a lemeoentsli= alin Men OMA ssietekies® 3, 164, 665 |...... --| 8,971,506 
Wages padees c= e.s-|-coceces 2231 397 sccceces| A Ul Geo) leaaemae= 2, 360, 833 |...... --| 5,607,618 


Vessels: 
Steamers and 
launches over 


DONS tereaienn = 148 787,755 46 410, 084 49 622, 810 243 1, 820, 649 
Tonnage..... 25 HOG))| Sale cic setian ee 21960 |e «oe cen ce == PTB) |lpmaccosscocs 7; G41 | oe cccceeeees 
Launches under 
OWONS ees asa) 58 81,700 16 19, 026 14 20, 683 88 121, 409 
Tonnage. .... ANG Neogene AB Neco oe et ee, Coy neces os 264. Josette oc ce 
Sailings. ce. 6 215, 350 11 375, 401 33 802, 819 50 1,393, 570 
Tonnage..... 95005) | esos cee 19 ate Sob ease = Ae 987 | sodene see eee 18, 220i leo eeeeeone 
Boats, sail and 
TOW s secacen ccs 757 55, 597 429 30,194 | 1,083 170,886 | 2,269 256, 677 
Triphters esses. 236 117, 692 180 86, 188 141 109, 672 557 313, 552 
Pile drivers...... 41 120, 891 29 69, 459 19 32, 700 89 223,050 
Apparatus: 
Haul seines. ....-. 97 28,710 49 TG SA20 Ean ceealenecawiactenios 146 45, 130 
Fathoms..... LPOG Ate eihacenaies TD 069! - ca sten cies bee ecemar lace Se eosin 24. ASF con en eeeet 
Purse seines...... 249 118,777 16 5, 540 2 440 267 124, 757 
Fathoms..... chsh Ca Re CAA Sasisc 3; 430) |Cosawnice oes “fc UN ae ee 52, 186) [os eacaeteees 
Gillinets asc. cee 377 51,495 161 22, 593 1,416 123, 967 1,954 198,055 
Fathoms..... SL, 480 Wea asco oe. 23,950) | as scees asian SO Agel daatetaeteciterete 316, 2205 ow mamma 
Traps, driven. ... 144 405, 068 82 204, 012 12 31,076 238 640, 156 
Traps, floating... 32 62, 446 


DIPMetSe = wm. c- cc 19 
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PrerRsONS ENGAGED IN THE SALMON-CANNING INDUSTRY IN 1912. 


Central | Western 


Occupations and races. 


REIT SS 6 le NS co bk Se nS cia wanennpnslanamcanae ate 


Oe ER SS SSS SEE eS na iss soe Be noe ces | 
PEAOUHMOOUS ore sends os en- come wen tae evict ees nas cieinia'eie ot’ 


Value. Cases. Value. 


Pdind flat eee See | co Oil bet TAU CS he ies peel Pek Se Sa le Se ee ee a 
CSE re hii) 5 Sees 5) | obra 7/0 ee il RE Ee Se See ASE ee one aR oe ee 
1-pound tall.......- $89,264 | 14,695 | $65,678 
Tye: Rec ns ea 131,781 | 586,435 89, 264 14, 695 65, 678 741,377 
Dog, or chum: 
4-pound flat........ 2,795 LOR SOG INS eae aE arcane ner RRS ew cma 10, 806 
1-pound tall........ 594, 117 |1,405, 611 38, 265 95, 130 1, 573, 324 
Total... 32¢ 24. <<. - 596,912 |1,416, 417 38, 265 95,130 | 664,633 | 1,584, 130 


Sar ero or coe 


und flat........ ra? it SORE ee: Caer a SRR ee a ea a 13,712 58, 614 
i tall 2 Septet 2, 641, 229 94,808 | 241,317 |1, 266,426 | 3,237,984 
eS es 2, 699, 843 94,808 | 241,317 |1,280, 138 | 3,296, 598 
King, a ene GiRGsRRaID Deeeekiae th ORE Chek own an Seamer: Pepnrety oe oT, & 
}-pound flat........ aS ERS a ROE ee SEES a Ae 5, 151 38, 092 
l-pound tall........ 10,793 | 14,358 21,755 | 114,542 | 38,166 | 205,239 
"elles rE 21,755 | 114,542 | 43,317] 243,331 
Red, or sockeye: 
i-pound fiat........ 22,514 | 151,347 | 4,435 | 40,802 1,075 9,258 | 28,024 
]-pound flat........ 16, 3S 100, Md oe de ra se 16, 242 
1-pound tall........ 211, 549 |1, 175,448 419, 207 2, 339, 500 1, 225, 333 |6, 609, 666 |1, 856, 089 |10, 124’ 614 
Total.........-.-| 250,305 |1,427,255 |423, 642 |2,380, 302 |1, 226,408 /6,618, 924 |1, 900, 355 110, 426,481 
Grand total...... 2, 033, 648 |6, 178, 835 |625, 062 |2,977, 491 |1,395, 931 |7,135, 591 |4,054,641 16,291,927 


a Half-pound cases contain forty-eight 4-pound cans, but for convenience in comparing with the oom 
eases, which contain 48 cans, they have been reduced one-half in number, thus equaling in weight the 
1-pound eases. 
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OutruT oF CANNED SALmMon, 1906-1912.¢ 


Products. 1906 1907 1908 1909 1910 1911 1912 Total. 

Coho, or silver: Cases. Cases. Cases. Cases. Cases. Cases. Cases. Cases. 
pound flat...... 1, 609 485 N05 alee ee 163 1,574 2,719 6, 655 
j-pound flat...... 15, 944 3, 933 2,414 1,206 2,249 1,075 17 26, 838 
1-pound tall...... 91, 582 80, 772 66,309 55,350 | 111,614} 131,259 | 163,462 700, 348 
Totaliac <i. 4e 109, 135 85,190 68, 828 56, 556 114, 026 133, 908 166, 198 733, 841 
Dog, or chum: mt hh a sa!!! 
4-pound) flats: 2-22\— 2-55 -—- 7 hel ae SEDAN] GA SOC S00 MOReEAned lcicaac aac 2,795 3, 041 
T=pound Gato seec sles pcs iar 664 LOT icseeties cele asectcncee 7, 240. |sos2-- eee 8, 016 
1-pound tall... ... 254, 812 183,262 | 218,406 | 120,712 | 254,218 316, 550 661, 838 | 2, 009; 798 
Totala= =i 2 Se3- 254,812 | 184,172 | 218,513 120,712 | 254,218 | 323,795 | 664,633 | 2,020,855 
Humpback, or: pinkss| snus eile naa civ arn TT rir ih | | | 
4-pound flat...... AL ol eel 3,188 |  4,836| 13,712] 32,001 
1-pound flat...... 7,406 5G9 dl aise ee 7, 900 9'.437.,|ii-taskeeeere 27,930 
1-pound tall...... 545,772 | 643,564 | 464,873 543, 233 991,005 |1, 266,426 | 4, 799, 082 
Totalest ost se 561, 973 644, 133 464, 873 554, 321 1,280,138 | 4,859,013 
King, or spring: Li DN MOM Mian il aol.ii. 2...) | | 
4-pound flat...... 14 fi ee oe 54 5,151 5, 443 
1-pound tall... ..- 43, 410 23, 667 48, 034 40,167 38, 166 269, 643 
Totalgose. scene 43,424 23, 729 48,034 40,221 43,317 | 275, 086 

Red, or sockeye: 

i-pound Hatecess 24,771 22, 692 10, 909 8,193 22,320 28, 024 130,510 
1-pound flat...... 36, 763 29, 821 26, 950 85, 193 39, 941 16, 242 239, 877 
1-pound tall....-.. UE, 414, 426 {1, 242’ 600 |1, 613, 911 }1, 611,916 1, 388) 006 }1, 296, 750 |1, 856, 089 10, 423, 698 
Total? oos2h22. 1,475, 960 }1, 295,113 |1, 651,770 |1, 705,302 |1, 450,267 |1,315,318 |1,900,355 10, 794,085 


Grand total. ...|2,219, 047 |2, 169, 872 2, 606, 973 |2,395, 477 |2, 413,053 |2, 823, 817 |4,054,641 18, 682, 880 


@ I'he }-pound cases have been reduced one-half in number so as to equal the 1-pound cases in weight. 


AVERAGE ANNUAL Prick PER Case or Forty-EIGHT 1-POUND TALL CANS OF SALMON, 
1905-1912. 


Products. 1905 1906 1907 1908 1909 1910 1911 1912 
Wobo Orsilvean-c\cssisceca asec inlac $3.20 | $3.63 | $3.91 | $3.98 | $4.07 | $4.89] $5.67 $4.44 
Mor Orehume ss sser eas sess oer 2. 69 2. 87 2.97 2. 53 2.28 3.04 3. 72 2.37 
Humpback, or pink..........----.-- 2595 || 3.00 || 3.46)" 2°69) |" 2)40) |) Sits: eeoaue 2.55 
Rain Or) S PHIM Pee elo siats else eiele=loi ell 3.28 3.78 4.18 4.20 4.32 5.34 6. 48 5.37 
Hed MOlUSOCKe YG reer oe caine ciseitaelelsicie 3.38 3.77 4.59 4. 52 4.53 5.30 6.33 5.45 


MILD CURING. 


INVESTMENT IN THE SALMON Minp-Curine INDUSTRY IN 1912. 


| 
Items. Southeast Alaska.| Central Alaska. | Western Alaska. Total. 


* 


Number.| Value. |Number.| Value. | Number.| Value. | Number.| Value. 


Mixediplantsececcatacccea cies V5 ISEZDS OOO) saci ssy- ctalisieieteiewieell ladciciese |= sete eiae 15 |$125, 000 
Vessels: 
Steamers and launches over 
LONG reece es eeicaestos 41 | 133,180 DASLOOOO HE. atone | ee en enee 43 | 143,180 
Monnaeee se Feces ase B29 hee cates © rh Pa A | See ee aoe 469 once cnn 
Launches under 5 tons...... =O L242 1 300 1 $500 12] 12,042 
Sailing vessels..............- 1 2000 cedars [en cmaer [eceioe ate] eeee reat 1 2,000 
OB US LOW were cln sinielt qyo'a'ss clad 403 | 12,490 5 115 3 75 411 | 12,670 
Lighters and scows........-. 4 Sy GS Be eal iS Scesad be Orocdad eGogosor, 4 375 
Gear: 
IS ENDING Nees WARS BR eCuBOOnEe 4 USSU) Pe aacesee oScusec| HooRecsas|Sacsdoce 4 1,850 
INS THOMIS ccs cistas/ceisiseciec QE: cc orseto tell ere eters Leteze stepobste | smeinioasine |e aeee eee 265 |eeeeee 
PUITSAISCINOS se emicinias aieeisiels 2 IRC 00))| eeRR SABRE heSoapey Hadssusee Baresac- 2 1,400 
HAtNOMSEN cs cictetscte'eleicio:< DOO [esas ceteee retell acer cla fotera lelee aetna Mermtecteae (ola S00 sos osee = 
Gillnetseanceactiecesnwoneces 169 | 25,680 20 800 6 300 195 | 26,780 
BathomsStrujcseacees = ses 25 700 ceeercterts TO00W Sersoeerrs S00 achemecs 27; 000) ieee 
Han dplinest se ceeccmsaacesns 840 tel eel (eee seer ee ee Pee Sea 840 855 
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Persons ENGAGED IN THE SALMON Mitp-Currina INDUSTRY IN 1912. 


Southeast | Central | Western 


Occupations and races. Alaska. | Alaska. | Alaska, Total. 

Fishermen 

AULD Be RES 2, SS 9 386 4 3 393 

SMMC Samos once acu ls tue € oe dicicn gue Uda waets! vale e'cus 245 Dn ee ie 251 
Shoresmen: 

RE et iter a pcan o daca oeie'eaia ceeeds some eicasaradae 62 2 3 67 

LOLA Oe 3s Sone sap haihnets sme ie G aS ea BR i 1 (0) Porras aes 6 16 
Transporters: 

DUNNE Me Se E ne ciwin.ciw etn wicin ate dlciais aac sce's'e siotatem w atect 48 Wl icutaeene 52 

BORCIRERYS Cmigie nl Sie sista waa ia wie Sie tino wak p Te bine Sulpinldde snack St soc coals d)lanicteh  antn o epee eee 

OHV ot cewest can’ecersedcesbirwsbelnisicc.s cana teanaaeneene 751 16 12 779 


Propwucts OF THE SALMON Mitp-Curtina InNpustTRY IN 1912. 


—<—<$$ 


Species. Pounds. Value. Species. Pounds. Value. 
Southeast Alaska: Total: 
King salmon ......... 3, 961, 387 $380, 822 King salmon.......... 4,093, 370 $395, 067 
Coho salmon.......... 102, 473 4,785 Coho salmon.......... 102, 473 4,785 
a 4, 063, 860 385, 607 Grand total......... 4,195,843 | 399,852 
Central Alaska: King 
[TUT a ee eee 75, 983 7,245 
Western Alaska: King 
Si eee 56, 000 7,000 


PICKLING. 


INVESTMENT IN THE SALMON-PICKLING INDUSTRY IN 1912. 


a SS 
Southeast 


Items. ‘Alawie: Central Alaska. | Western Alaska. Total. 

. No Value No Value. No Value No Value. 
Balienteg en. fe cnn cna Pee iP) | Bene ae De ee Tl BSE sce 26 | "Srebods 
Value of plants...... Ee At eee $19, 210 |........ $37,500 |........ $76, 800 |........ $133, 510 
Vo oS Eee a es ie mas = 4,900) |ooo = 42,200 |........ 57,400" |. 5025-5 104, 500 
Vessels: 

Steamers and launches over 5 
) te ee aes 98 2 ee ee 5 | 13,400 5 | 29,100 4] 16,500 14 | 59,000 
Wet tOnnares 8 <8 ee +7 ll eee eee te [Ce ee AQ . 2o ares Rh ae ae 
Launches under 5 tons......... 8} 6,050 5 6, 300 2 3,125 15 | 15,475 
TE ee aa ee ee 1} 1,000 1} 8,000 4| 27,000 6 | 36,000 
Met tonnages:25. s2202 sk lho SB el Beas erie BOO. as Sane DR i el oe 15 786") 3 oo 
Boats, sail and row............- 28 925 34 1, 535 38 5,150 100 7,610 
Lighters and scows............-. 5} 1,200 3 1,000 14 4,135 22 6, 335 
PEROT ETS = SF 25 Foo 55522. 
Gear: 
OV ILG  a— oe ae 
Fathoms 
rrmenscined. 2 Fe 3d 
Fathoms 
MUL TN) Re Seis 
A Fathoms 
raps: 
Piven Jee prep res ee 


Floating fe AN eee ee A) FS Re? jai 1| 2/000 
Traw] lines....... o |. DOGS es oaleors ceeds ones eee ee eee 
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Persons ENGAGED IN THE SALMON-PICKLING INDUSTRY IN 1912. 


4 - Southeast] Central | Western 
Occupations and races. ‘Masia: | ‘Alas? |) Adasken: Total. 
Fishermen: 
Wihites ae oes sess oe Leen Bune cheb de ects sissies enaecsesnes 36 34 57 127 
Natives=.. j<<<sssabae = eee atte Sane Sw ccacksecasmaenese 5 136 19 160 
Totals. ccsse cduebccacecemncociscos tenho tecwecte ceseeee 41 170 76 287 
Shoresmen: ; 
WiDites Ss scc6 ese nae non Sacer con ceatene cena cee ene sc eeniece 31 50 64 145 
IN AGINVGS) 2/4 =ieisle Saot ae ms Bee «fetes ciie Sees eee so emterere cei ata orci ei 9 42 26 77 
WE DANESC. oc pcjnsimaitcicinsennnnlcltniam sreietrerse aslo cis wisielalecisia eieieminsia Sil ae ecies ree 3 ll 
PP OC AN ee San cable obiatetoplestameoietilace nea canes steer 48 92 93 233 
Transporters: 
iis a a rE Ee ae Mae ROE SA AROS cl sae eee 10 3 13 
IN'AEIVES Scere siete co rasarsleatere ae elaictcls Bitola ara Sicim ciatetarave mie teiacais stata | interme e cere Ty bases 5 
LOGH ees cc ac er cissen ce eretnsctes se cicmec sa cncaicine essai set otra eera ane 15 3 18 
[Osea yoy Ae Seo SOC Gabba ciicabcicdoo choo ossaes 89 277 172 538 


BARRELS OF SALMON PICKLED IN 1912, BY SPECIES. 


Products. Shear Central Alaska. | Western Alaska. Total. 


No. Value.| No. Value. No. Value. No. Value. 


Gonevorsiivers=-s--2s-- assesses 274 | $2, 406 622 | $5,007 269 | $2,152 | 1,165 | $9,565 
Dog, or chum...... : 25 157 1 7 67 488 93 652 
Humpback, or pink. . 3,681 | 24,419 524 | 3, 668 31 217 | 4,236 | 28,304 
Humpback bellies... . oae 31 534 6 C2 | acerca! Secrets 37 606 
Kone (OrSPrins =o. cee seeees 353 52 208 16 152 157 2, 082 225 2,442 
Redpiorsockeye 22222 saaceseuee ms ose 252 | 2,582 | 6,539 | 54,195 | 22,092 | 208,188 | 28,883 | 264, 965 

ROtA ee se csnnm ate cleseoeeseatas 4,315 | 30,306 | 7,708 | 63,101 | 22,616 | 213,127 | 34,639 | 306, 534 


a Barrels holding 200 pounds of fish. 


FRESH FISH. 


Shipped from Alaska.—The fresh-salmon industry of southeast 
Alaska has assumed quite extensive proportions since 1905, when it 
first developed on a scale of any importance. Shipments are made 
by way of the regular steamship lines from Juneau, Petersburg, 
Wrangell, and Ketchikan. The fish are eviscerated and are packed 
in crushed ice in boxes holding on the average about 450 pounds. 
Shipments are made at all seasons of the year, and all species of 
salmon are handled. The greatly increased demand for kings for 
mild-cure purposes has very materially diminished shipments in a 
fresh state. A greatly increased number of dog salmon were shipped 
fresh during 1912. There was also a distinct gain in shipments of 
humpback salmon. 

Shipments of fresh salmon from Alaska in 1912 totaled 1,188,923 
pounds, valued at $87,463. This was a falling off of 736,649 pounds, 
valued at $21,459, from 1911. 

Marketed locally in Alaska.—The local consumption of fresh fish 
has assumed quite extensive proportions in Alaska. The chief dis- 
tributing point in this trade is at Juneau. So far as figures are 
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available, it is shown that about 50 per cent of the fresh fish mar- 
keted locally is halibut, approximately 35 per cent salmon, princi- 
' pally of the king, coho, and sockeye species, and about 15 per cent 
is black cod, and in a small way a few miscellaneous fishes. Local 
prices for halibut and black cod run about 7 cents per pound, while 
salmon bring from 10 to 12 cents. The total quantity marketed is 
approximately 250,000 pounds of halibut, valued at $18,000; 150,000 
pounds of salmon, worth $14,000; and 100,000 pounds of cod and 
miscellaneous species, valued at $8,000; or a total of 500,000 pounds, 
worth $40,000. 

Freezing.—There were four plants in southeast Alaska this year 
where salmon were frozen. These were the shore stations of the 
Taku Canning & Cold Storage Co. at Taku Harbor, J. Lindenber- 
ger (Inc.) at Craig, and the New England Fish Co., at Ketchikan; 
and the floating cannery and cold-storage ship, William H. Smith, 
operated by the Weiding & Independent Fisheries Co., at Saginaw 
Bay. 


SALMON FROZEN IN ALASKA IN 1912. 


Species. Pounds. | Value. 


eee ete ae ne eee cain sano’ «s/ecienicieinn sniniss seins nisaineen's as ase oinipinmann <= 214,175 $11, 675 
Lob ns 2 A ge AEE EP BS a 58g 58 eee eee eee ee bre ero aoe 230, 798 8, 006 
oo, DEE hase. noo se ER A SRS ESE BRS SSE AES ASS SRR ee 6,070 

SSE Gite ne Sola oa ce anes ome Sia aw a Ie eR @ win we semen == 451, 043 20, 287 


MINOR PRESERVING PROCESSES. 


Special products—The Revilla Reduction Works, established at 
Ketchikan late in 1910 for the purpose of preparing oil from shark 
and dogfish livers, suspended operations after one season because of 
a shortage of raw material, and in 1912 under the name of the 
Revilla Fish Products Co. began operations as a cannery for the 
preparation chiefly of special fishery products. The company also 
engaged in the canning of red salmon. The special products included 
(1) fish pudding; (2) smoked salmon loaf, made principally from 
mild-cured king salmon; (3) smoked fish loaf, of which cod and hali- 
but are the chief base; (4) deviled halibut; and (5) canned halibut. 
Cereals, oils, and spices are used in the preparation of the first four 
items, and in each case the finished product is both palatable and 
thoroughly wholesome. This company is the first to engage in the 
preparation of these products. During 1912, the first season, the 
output included 1,925% cases of fish pudding, valued at $11,550; 
2,157° cases of smoked salmon loaf, valued at $8,628; and 1,135° 
cases of smoked fish loaf, valued at $4,540. The output of canned 


a Each case represents forty-eight 1-pound flat cans. 
> Each case represents forty-eight 4-pound flat cans. 
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salmon and halibut is included in tables appearmg elsewhere in this 
report. 

Beleke-—For a number of years past it has been the custom to 
prepare at Kodiak and in a lesser way at other places a very pala- 
table product known locally as beleke. This was made from the 
backs of red and coho salmon the bellies of which were salted. The 
preparation of beleke was suspended this season chiefly by reason of 
the establishment of a cannery at Kodiak. 

Salmon bellies and ukalu.—lt is noteworthy that practically no 
salmon bellies were put up in Alaska this year. The law requires 
that the remaining edible portion of the fish shall be utilized to 
avoid wanton waste, and as this is not always easy of accomplish- 
ment at a profit and involves considerable labor, the incentive to 
prepare salmon bellies is much lessened. It is a common practice 
to dry the backs of the fish thus used, and the resulting product, 
designated as ukalu, is used as dog food, also for fox food at the fox 
ranches. The market for ukalu is entirely local. 

Kippered salmon.—A most delicious product, designated as kip- 
pered salmon, is put up in a moderate way on the Pacific coast. It 
is prepared by lightly smoking mild-cured king salmon, often of the 
white-meated variety. The very attractive quality of this product 
merits a wider market and an extension of the industry to Alaska. 


HERRING FISHERY. 
GENERAL CONDITIONS. 


The herring is an incredibly numerous fish that is found in the 
waters of Alaska at all seasons of the year, but more particularly 
during the winter and spring months. The réle played by the herring 
is of diversified character. It is a valuable food fish, the Orient 
being the chief market at present for the Alaska product; it is the 
making of the halibut fishery on account of its use for bait; it is 
utilized extensively in the manufacture of fertilizer and oil, a practice - 
that probably will be discontinued by legal mandate in a few years, 
and the herring also is consumed in enormous quantities by other 
fishes. 

At first thought it might seem that these heavy drains would soon 
diminish the supply of herring almost to the point of extermination, 
but such is not the case. The history of the herring fishery the 
world over, and particularly of northern Europe where it has been 
prosecuted vigorously for generations, demonstrates the fallacy of 
the claim made by some that there has been a constant and appreci- 
able decline in the supply of herring. There are occasional instances 
of the more or less temporary disappearance of the large runs, as for 
example, at Nanaimo, British Columbia, where a few years ago 
enormous quantities of herring were taken by Japanese fishermen 
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and the fish seemed to disappear almost entirely for a time. It is 
now reported that the run has again resumed heavy proportions. 
Whether the temporary diminution was caused by heavy catches or 
whether it resulted from the generally recognized natural tendency 
to cycles in the runs of fish, showing lean as well as full periods or 
years, can not be answered definitely. But in the light of past 
experience, it would seem safe to ascribe conditions in the Nanaimo 
region more especially to the latter cause. 

In Alaska it is said by some that herring are no longer as numerous 
as they were a decade ago, and the absence of large runs from Gasti- 
neaux Channel is cited in support of this contention. Undoubtedly 
it is true that Gastimeaux Channel has shown but comparatively 
limited numbers of herring during the last few years, but this is not 
heard with reference to Auk Bay or other near-by waters well known 
for herring. It may be reasoned that the cycle theory—the periodic 
preference shown by fish for certain waters—is the chief cause of 
present conditions in Gastineaux Channel. It is said by an old-time 
resident of the region that from 1885 to 1890 there were almost no 
herring in Gastineaux Channel, while for a few years thereafter the 
runs were moderately good, and in 1901 and 1902 they appeared in 
large numbers. Since that time an occasional school has been seen. 
It should be noted that at no time has this body of water been 
recognized as a regularly heavy producer of herring. For 25 years 
or more there has been a deposit of stamp-mill tailings in Gastineaux 
Channel, but the quantity of detritus therefrom which is not dis- 
persed by tidal action is so limited, relatively speaking, that it 
scarcely can have had much effect upon the runs of herring, at least 
up to the present time. 

There is need of regulation and the prevention of wasteful practices 
in the herring fishery even as in the case of the salmon fishery, not- 
withstanding that the runs of herring are heavy and that their 
prolific breeding habits make the danger of depletion less imminent. 
In this connection, citation is made of the doubtful practice of the 
Indians at Auk Bay and other places of putting brush in the water 
each spring during the spawning season for the purpose of securing 
herring eggs which they dry and make use of as a food delicacy. 
The adhesive tendency of herring eggs makes it an easy matter to 
thus secure large quantities with but comparatively little effort. 
Countless millions of eggs are in this manner destroyed by the Indians. 
It is doubtful whether this practice of the Indians should longer be 
permitted. 

The herring industry is confined largely to the southeastern part 
of Alaska, though of late considerable activity has developed to the 
westward in the region of the Shumagin Islands. In the south- 
eastern section the work has centered at Juneau, Killisnoo, Peters- 
burg, and Ketchikan. At Juneau and Petersburg it is chiefly for 
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bait purposes that herring are handled; at Killisnoo there is a plant 
for the manufacture of fertilizer and oil from herring; while at 
Ketchikan large numbers of herring are handled during the winter 
for the Oriental export trade. Also at Ketchikan the New England 
Fish Co. freezes a large quantity of herring for halibut bait. The 
heaviest catches of herring are made in the Behm Canal region, 
particularly in Yes Bay and Spacious Bay. A new plant for handling 
herring was erected this season on the latter body of water. Though 
nominally an American organization, this was largely controlled and 
operated by Japanese. Another company used the barge America 
in these waters for herring operations. In this region the herring 
are caught by means of purse seines. In central Alaska several 
hundred barrels of herring were salted at shore stations on Simeonof 
Island, operated by Ross Boye and by the Union Fish Co, Herring 
are taken in this region by means of gill nets. 

Much difficulty has been experienced in utilizing herring during 
the summer months when they are filled with the so-called ‘red feed,” 
a small crustacean which causes rapid decomposition once the fish is 
removed from the water. Even the use of salt will not entirely arrest 
this deleterious influence. Capt. A.W.Thomas, of Ketchikan, who con- 
ducted bait herring operations at Port Walter, tried the plan of hold- 
ing herring alive for a time in several inclosures. At the end of three 
days the objectionable “‘red feed” had entirely digested and the her- 
ring were in good condition for bait or food purposes. An extension 
of this idea will work a distinct benefit to the herring industry. 

The popular agitation against the use of herring for fertilizer and 
oil still continues. The chief objection comes from the halibut fish- 
ermen who claim that their supply of bait is endangered. This 
contention is open to serious question, yet it possesses some merit 
and at the same time is a distinct majority plea. Under these cir- 
cumstances and for other reasons it appears no more than proper 
that after allowing present operatives from 5 to 10 years in which to 
bring their business to a close it should be made unlawful to use food 
fish, other than the waste portions thereof from canneries or similar 
establishments, in the manufacture of fertilizer or oil. 

It is interesting to note, however, that in the manufacture of fish 
fertilizer the product is applied to the soils, and thereby crops are 
greatly improved. From this point of view it may be said that the 
herring thus converted are after all utilized as food products, though 
in an indirect way. 

The Alaska herring is marketed but little except in Pacific coast 
regions. It is said by the trade that present freight rates prohibit its 
exploitation in farther distant sections. Most of the product is now 
sold in the Orient, but difficulties in the way of satisfactory trans- 
portation arrangements have retarded the development of this 
almost unlimited field. 
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STATISTICAL SUMMARY. 


The statistics show a very substantial develépment of the Alaska 
herring fishery during 1912. There was an increase of 27 per cent in 
the number of persons engaged, an increase of 14 per cent in the 
investment, and a gain of 18 per cent in production. 

The total investment in the herring fishery in Alaska in 1912 was 
$338,890, of which $336,860 was in southeast Alaska and $2,030 in 
central Alaska. This is an increase over the investment of the 
previous year in southeast Alaska of $50,940 and a decrease for 
central Alaska of $7,270, or a total increase of $43,670. 

There were 339 persons employed this year, a gain of 74 over 1911. 
A noteworthy feature is the increase in the number of Japanese from 
33 in 1911 to 52 in 1912. 

The total value of the products amounted to $239,278, a gain of 
$37,369 over 1911. There were notable increases in the preparation 
of herring for both food and bait purposes, but there was a marked 
decline in the use of herring in the manufacture of fertilizer and oil. 


INVESTMENT IN THE HERRING FISHERY IN ALASKA IN 1912. 


Items. Southeast Alaska. Central Alaska. Total. 
Fishing vessels: Number.| Value. | Number.| Value. | Number.| Value. 
Steamers and launches...............- il 
IGHBBECLIS 23S. ic recite deh ewes 
Sih 2 SR Oe Seno secre One sano 
RORBAP OU Se oo. Sota ecm eosne 


Peaches nder 5 tons. 5.2.5 as.cccsssen- 
WEBMR ROU ONG TOWs.<- 02 2s--=sssscccecs ees 


Apparatus: 
PIRUUSNOS Fos os ccc cts asecce sooo 
Purse seines. 
Gill nets. ....-. 
Traps, stake 

Cash capital. ...-...--.-- 

Shore and accessory property 


a Aggregate length of 1,500 yards. 6 Aggregate length of 9,580 yards. ¢ Aggregate length of 1,700 yards. 


PERSONS ENGAGED IN THE ALASKA HERRING FISHERIES IN 1912. 


Southeast Central 


Occupations and races. Unsicas na ES Total. 


Fishermen: 
Whites 
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Propvuets OF THE ALASKA HERRING FISHERIES IN 1912. 


Products. Southeast Alaska. Central Alaska. 

Herring: Quantity. Value. | Quantity. | Value. | Quantity. Value. 
Presh, for food). 22... 2k. pounds:.|/74041;'000)| °$40,'740 | ae sees noe |e ciecine oe 4,041, 000 $40, 740 
Fresh, for bait......-..+-- dosee#|99:624, 000!|| 27,075) |e meee eee ae od 3, 624, 000 27,075 
Hrozen, for food=- 225... see. dole 13, 550 150" | ee ee ieee et a 13, 550 150 
Mrozeny, for, Daites2. os see aoe 700, 000 7,500 40, 000 $400 740 P 
Pickled, for food....-..-. barrels Shes! 22, 570 604 4,896 857 27, 466 
Pickled, for bait..-.....2.- te 2, 270 45600 |v cencnce teleacemsnce 2,270 
Dry-salted, for food..... pound 4, 204, 846 COR ol eae es etal ee a 4, 204, 846 40, 947 
MertilizersAee eee eee oO. 2, 580, 000 S8*700 | Lee s cen otek 2, 580, 000 ‘00 

1 ae ee eas cers gallons 235, 000 51, 700) | acieeone eel saene es ace 235 51, 700 
Motaly 222 S25 as eae eee te oS. suas 2dd5 982 licens woxmyee 5,296 | 15,444, 523 239, 278 


HALIBUT FISHERY. 
GENERAL CONDITIONS. 


The halibut fishery of Alaska has been of gradual growth, but had 
already assumed large proportions before any regular statistics were 
compiled, owing to lack of facilities in the Bureau. It is, moreover, a 
baffling subject for statistical report, because it is conducted in con- 
nection with the halibut fishery of the Pacific States in such a way that 
accurately to separate investment and number of men employed is 
not feasible. Furthermore, many men in Alaska fish for halibut 
during part of the year, for salmon during another part, and perhaps 
follow other occupations at other times. Statistical tables for the 
Alaska halibut fishery must therefore be interpreted with allowance 
for this factor of error. 

The fishery divides itself essentially into two branches, one con- 
ducted in inland protected waters, the other at sea. The former is 
carried on by small vessels, largely owned in Alaskan territory, and by 
vessels out of Puget Sound ports, the catch not landed at any point 
in Alaska. 

The sea fishery for halibut is prosecuted in extra territorial waters, 
that is, outside the 3-mile limit and adjacent to British as well as 
American jurisdiction. Part of this catch is landed at Alaskan 
points and shipped on regular steamers; another part is taken directly 
to Vancouver or Puget Sound points. 

The season of the halibut fishery in Alaska is chiefly the period from 
September until May, though in recent years a number of vessels have 
fished continuously throughout the year for the freezing plants of 
southeast Alaska. Most of the winter catch is shipped fresh to Puget 
Sound ports for delivery thence to eastern markets. 

The power schooners comprising most of the halibut fleet come 
principally from Puget Sound. They arrive in September and stay 
through the winter. Until recently, Frederick Sound, Icy Strait, 
and other inshore waters have been good halibut grounds, but now 
catches are very largely from outside waters. Trawls are set at 
depths varying all the way from 10 to 300 fathoms. 
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The fact that most of the halibut are now caught farther offshore 
has resulted in a decline in the small power boat fishery. Reference 
is had in particular to the considerable number of small craft under 5 
tons manned by Indians and others that fished the more protected 
inshore waters. Larger boats with more extensive equipment are 
needed for open-sea fishing. 

The floating warehouses which have been used at Scow Bay for 
handling catches of halibut were last winter moved to Petersburg. 
This place is several miles nearer the fishing grounds and is a con- 
venient point for shipment by way of the regular steamship lines. 
It is also convenient by reason of its accessibility to an almost unlim- 
ited supply of glacier ice, free for the taking. This feature has like- 
wise helped to make Juneau a popular halibut center. At Ketchikan 
artificial ice has been available at nominal cost, and since no time is 
lost in handling, is probably as cheap in the long run as ice from the 
glaciers. 

The strike of halibut fishermen on the steamers, also a succession of 
storms which kept the smaller craft in port much of the time, greatly 
lessened the receipts of halibut during November and December. A 
great increase in price resulted, as much as 10 cents per pound being 
paid for some fares before the end of the year. The effort to man 
the steamers with fishermen imported from the East did not prove 
successful. 

The lack of bait has at times been a serious problem in the halibut 
industry. The solution seems to lie in freezing a sufficient quantity 
during the winter months when herring are plentiful to last throughout 
the season. Frozen bait is as good in every way as fresh bait. The 
use of salt bait has never been satisfactory. 

The schooner Metha Nelson (399 tons) was operated again this 
year, in the vicinity of Kodiak Island, as a floating cold-storage plant. 
Although the eruption of Mount Katmai on June 6 interfered with the 
work, a good catch of halibut was frozen for delivery at San Fran- 
cisco. During the summer the Weiding and Independent Fisheries 
Co. operated the ship William H. Smith in southeast Alaska as a 
combination floating cannery and cold-storage plant. In addition 
to canning salmon, both halibut and salmon were frozen. The Taku 
Canning & Cold Storage Co., located at Taku Harbor, engaged in 
freezing halibut in addition to its principal business of canning salmon. 
This concern has two sharp freezers and storage capacity for about 
half a million pounds of halibut. 

The Revilla Fish Products Co. was engaged at Ketchikan for the 
first time this year in the canning of special fishery products, among 
which was an attractive article designated as deviled halibut. This 
was made from halibut, cereals, and other materials. The com- 
pany also put up a few cases of canned halibut, as well as salmon 
products, the latter being shown elsewhere in this report. 
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During the spring of 1912 the cold-storage plant of the New 
England Fish Co. at Ketchikan was increased to nearly four times 
the capacity of the original plant built in 1908. The total capacity 
is now 6,000,000 pounds, and there are facilities for handling 100,000 
pounds daily. This is one of the largest plants in the country 
devoted exclusively to freezing fish. 

The process of freezing halibut in Alaska is conducted in a manner 
which insures a very high-grade product. The fish are brought in 
carefully packed in ice. They have been eviscerated aboard the 
vessel at the fishing grounds the same day of their capture. As 
soon as landed they are beheaded, weighed, and thoroughly washed, 
to go immediately to the sharp freezers, where they are placed on 
trays and frozen hard for 24 hours in a temperature of from 10° to 
20° F. They are then dipped in fresh water four or five times, 
giving a glazing or coating of ice about one-sixteenth inch thick. 
The temperature of this room is held approximately at 12° F., as are 
also the storage rooms, where the fish are stacked up like cordwood 
to be held awaiting shipment. 

Preparatory to shipment, the fins are trimmed off and the fish 
are reglazed by one dipping chiefly for the purpose of covering the 
cuts made in the trimming process. After this each fish is wrapped 
separately in a sheet of vegetable parchment, around which is put a 
sheet of smooth finish manila wrapping paper. The fish are then 
placed in substantial boxes of about 370 pounds capacity. These 
boxes are lined with the same kind of paper used as the outside 
wrapping for each fish. 

The boxes are then put aboard steamers and placed in cold storage 
compartments. Upon arrival at Seattle, or other terminal, some 
three or four days later, they are loaded into refrigerator cars pre- 
viously cooled for 24 to 36 hours, and are dispatched at once to the 
distributing centers, chiefly in the larger eastern cities, and par- 
ticularly in the New England States. 

As thus handled the frozen halibut from Alaska are thoroughly 
wholesome, and with the careful methods now usually followed by 
the distributing agents and retailers a first-class food product is 
assured the consumer. 


STATISTICAL SUMMARY. 


The statistical tables for Alaska heretofore published have not 
included certain steamers nor their catch from Alaska waters landed 
for convenience at Vancouver or Seattle. There has also in the past 
been a segregation of operations into a vessel catch and a shore 
catch. These features have been modified in the present report to 
include all vessels fishing Alaska waters, and no differentiation is 
now made between the so-called vessel and shore catches. 
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The total investment this year amounted to $2,036,050. The gain 
from the investment of $1,194,000 in 1911 is due chiefly to the addi- 
tion of figures formerly omitted for vessels landing their catch with- 
out passing through Alaska ports. An increase has been noted in 
the valuation of shore and accessory property. 

The total number of persons engaged in the Alaska halibut fisheries 
in 1912 was 1,038. The figures for 1911 show 651 persons, but those 
engaged on steamers and in part the so-called Puget Sound fleet 
operating in Alaska waters, were omitted. It is safe to say, however, 
that there was a considerable increase in the number of persons 
engaged, owing to the construction of a new steamer and the addition 
of quite a number of schooners to the fleet. 

In 1911 the prepared weight of the catch in Alaska waters was 
19,714,950 pounds, valued at $940,858. This includes the catch of 
the Puget Sound fleet, with the exception of the steamers. In 1912 
the total production was 16,896,743 pounds (inclusive of the steamer 
catch), valued at $927,502. Although there was a material decline 
in quantity, the total value in 1912 was nearly the same as that of 
1911. The price in 1911 averaged 4.7 cents per pound, while in 
1912 it was 5.4 cents, an advance of seven-tenths cent per pound. 

The decline in production may be ascribed to the fishermen’s strike 
near the close of the year for an increase of from 1 to 14 cents per 
pound; also weather conditions were unfavorable to a large catch 
during 1912. In addition, it is recognized that the banks are becom- 
ing depleted. This means that operations must be carried farther 
afield each season in an effort to locate new grounds. No doubt 
another season or so will see a considerable invasion of the hitherto 
little known and unexploited banks of central Alaska. 


INVESTMENT IN THE ALASKA HALIBUT FISHERIES IN 1912. 


Items. Southeast Alaska. Central Alaska. Total. 

Fishing vessels: Number. Value. Number.| Value. | Number. Value. 
Steamers and power vessels ....... 105 | $1, 163, 000 1 $7, 500 106 | $1,170,500 
(A290 SE 2 ee ae Spe A ee Sree co Peer 37088, |..052 Ae. 
MEE ES I eR FT RE ST ESPs ADS O00 ES ose. sone Te OODN Sac seek 454, 000 
UA (0 a eer ae 345 17, 250 2 100 347 17,350 
Apparatus: Trawls and fishing gear...|.......... Gd, 000") seo aeie~c RN eee aa ote 68, 200 
Shore and accessory property..........|..--....-- $25; 000 | oie east eh oe Pat = af eS eee 325, 000 
LUTE SS as ee eee 2, 027, 250 |.......... 8,800) |-0%..4-'>- 2, 036, 050 


Persons ENGAGED IN THE ALASKA HALriBuT FISHERIES IN 1912. 


Southeast | Central | Western 
Races. laska. | Alaska. | Alaska. | Total. 


| | 


EE hic ove duc coeg tae ied oten To oeaouaue dopaun det ieee 1,014 a epee eee 1,018 
inh 2 8 IE RS EES Be aoe £8 Sie Do ee E ES SES ie Sas ee tee eee 12 Bi se cosee cee 20 
PREM Uses ais Snicsmadcekn Wena sietirae edacenmaeetee setae 1, 026 $2}. eee 1,038 
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Propucts OF THE ALASKA HALIBUT FISHERIES IN 1912. 


Products. Southeast Alaska. Central Alaska. Total. 
Halibut: Pounds.a Value. | Pounds.a| Value. Pounds.a Value. 

WPOSH coe c asa esse ces ses ccionctee 13, 351, 306 — (53) le SS ae ees ee 13,351,306 | $696,731 
FATOZEN 2 )056 ote pacts sine So as aoe 3, 281, 190 12, 066 140, 415 $7, 722 3, 421, 605 219, 788 
Mietched Leeceu nas eee te. 2 72,776 oa GaSr| seater dic. ees tes 72,776 3, 638 
Wayssal ted. ssscsaee stare eee ee 10, 000 BOON cepmaeete ae Sassen 10, 000 500 
Smokes... so2scrjensse2 = J-e5- see 400 IZOT SS 8e 2 tee Raccact see 400 120 
DO valOd seeysaah sec SoS res wae b 39, 840 65640 co Saal. gases 39, 840 6, 640 
Canned ase. = Seek ye ae oe keaoeee cg esse eet eesleeede Soeee 85 

Popalst ve nsw eis_ eee Beye 16,756,328 | 919,780 | 140, 415 7,722 | 16,896,743 | 927,502 


a Prepared weight. 
b Represents 1,660 cases, each containing 48}-pound flat cans. 
c Represents 17 cases, each containing 48 1-pound flat cans. 


Sratistics or ALASKA Hatrsput FIsHERIES, 1905-1012. 


Fishery in Alaska territory. Vessel fishery in extraterritorial 


waters.a 
Years. 

Men em-| Invest- | Pounds of Invest-| Pounds of 

ployed. | ment. | halibut. | Men-| Vessels. halibut. 
1 TI acca area Neca Maree aes 8 276:|' $95, 980)| 4:\675.900, |os.2n<|----- cee eee Sees eee 
TGOG Su simih peep BER Bing gee tor 304| 106,702} 4,245,644 | 128 b 2, 002, 670 
QO TE terre ee ren ea aeat es 591 | 164,126] 4,487,618 | 159 2, 640, 489 
190Smseb ee ith Megetoss webb 395 | 340,825 | 5,662,006] 166 1, 527, 674 
TOQUO een cate Soh ee memset sarees 25 ||) (340-0382) o. TSO 5 O24 | nail imeem = mits | See 2, 259, 529 
LOT Oe Fete aiee ee SoS 9e So UE Sis 2 ee 829 |1, 258, 004 | 21, 630,289 |1, 800 4 414, 555 
Gs es eis re acl eeee Siverse ees G51 1, 1945073) O17 3155b70 | cen sel oneness eee b2) 399, 379 
AQIDE Mo 2 estes Et te eS REE: 1, 038 2; 036, 050 |¢ 16 396, MAS! Vict cc] eset scede] ch ceaee oe aera 


a A number of steamers from Puget Sound in addition; catch not known. 
b Dressed or prepared weights. 
¢ Inclusive of the steamer catch. 


COD FISHERY. 
GENERAL CONDITIONS. 


The commercial fishery of Alaska other than whaling had its real 
inception in the operations of cod fishermen. ‘This work dates back 
almost to the middle of the last century when schooners were dis- 
patched from San Francisco and returned with fares of cod from 
Alaska, equal or even superior in quality to the well-known cod of 
the eastern coast. From the early sixties to the present day Alaska 
has constantly maintained a prominent position in meeting the 
demand for this staple food fish. The cod fishery is now fourth in 
relative importance of the fisheries of Alaska, being exceeded by the 
salmon, halibut, and herring operations, unless account be taken 
also of the unusual spurt shown by the whale fishery this year. 

Cod operations in Alaska are conducted almost exclusively by 
firms having their headquarters in Washington and California. The 
three San Francisco companies have a number of shore stations at 
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the Shumagin and Sannak groups of islands. These are supplied by 
dory fishermen, and when a sufficient accumulation is made the catch 
is sent to the States on sailing vessels. Five of these transporting 
vessels were engaged during 1912. The Puget Sound companies 
obtain their catch entirely by means of offshore vessel operations. 
The Pacific Coast Codfish Co.’s schooner operated in the vicinity of 
the Shumagins, and the two vessels of the Matheson Fisheries Co. 
fished entirely in Bering Sea. 

The Western Codfish Co., with headquarters at Seattle, discon- 
tinued operations at the conclusion of the 1911 season. The schooners 
Maid of Orleans and Vega, which this company sent north in 1911, 
were operated this year by the Matheson Fisheries Co., of Anacortes, 
Wash., and the Union Fish Co., of San Francisco, respectively. 
Headquarters of the Blom Codfish Co., formerly at Tacoma, have 
been transferred to the Seattle office of the Kildall Fishing & Pack- 
ing Co. 

Operations in Alaska this year were not of a particularly satis- 
factory character. The catch was much curtailed on account of 
inclement weather when it was impossible to fish. Casualties were 
unusually heavy, no less than eight fishermen being lost. In addi- 
tion, the mate of the schooner Joseph Russ lost his life when that 
vessel was wrecked on Chirikof Island, April 21, 1912, while en route 
northward to begin the season’s work. This schooner was operated 
by the Robinson Fisheries Co., of Anacortes, Wash. 

Considerable attention was devoted to the preparation of stock- 
fish, which is a hard dried form of codfish. This work was carried 
on by Messrs. John H. Nelson and R. H. Johnson, who have shore 
stations at Squaw Harbor, on Unga Island. This feature of the 
work is conducted during the colder part of the year. Stockfish are 
generally shipped in bales. 


SHORE STATIONS. 


Shore stations were situated as follows: Alaska Codfish Co.: Unga, 
Baralof (Squaw Harbor), and Kellys Rock (Winchester), on Unga 
Island; Companys Harbor and Moffats Cove, on Sannak Island; and 
Dora Harbor, on Unimak Island. John H. Nelson: Squaw Harbor, 
Unga Island. R.H. Johnson: Squaw Harbor, Unga Island. Pacific 
States Trading Co.: Northwest Harbor, Little Koniuji Island. Union 
Fish Co.: Pirate Cove, Popof Island; Northwest Harbor, Little 
Koniuji Island; Pavlof Harbor and Johnson Harbor, on Sannak 
Island; Sanborn Harbor, on Nagai Island; Simeonof Harbor, 
Simeonof Island; and Unga, on Unga Island. 


66 FISHERY AND FUR INDUSTRIES OF ALASKA IN 1912, 


ALASKA CODFISH FLEET, 1912. 


The following fleet of sailing vessels from California and Puget 
Sound engaged in Alaska codfish operations this year: 


Net 
Names. Class. ton- Operators. 
nage 
Fanny Dutard.......... See peGHOONEE= =. ses 252 Matiieser Fisheries Co., Anacortes, Wash. 
Maid of Orleans Sel eases G02. Beebe 171 
ANICRR canoe ctiecse cere cree oe leatee (6 Koes acai 220 Robison Fisheries Co., Anacortes, Wash. 
JOSSPHVRUSS G5 entoae one aetaleceaa dose eo 235 Do. 
IWOrtUNS 2. c-sssec sec eaceespae| os aee Gout e secs 138 | Blom Codfish Co., Seattle, Wash. 
John A So. sss. poe stecset Fee lsees GOmccsees 235 | Pacific Coast Codfish Co., ‘Seattle, Wash. 
MORRO tiene actctsisiese aecieeeleaetee GOrecsiceoe 233 | Union Fish Co., San Francisco, Cal. 
Sequoia Ons. ae. ees-- see -e -ahaseee dOs22e case 324 Do. 
GalileeBettecceecse eset cae fers Brigantine... -. 328 Do. 
Wi HieDimondpe-* sca. 5-28 Schooner...---. 376 | Alaska Codfish Co., San Francisco, Cal. 
John Di Spreckels Oe o-oo alone Gosce ees. 253 Do. 
Gity of Papecte:..-.--.---=.-< Barkentine.... 370 Do. 
OttiliewWjord=ses-nc-<-e es 32s Schooner.....- 247 | Pacific States Trading Co., San Francisco, Cal. 
Bertha Dolbeer:O5552 5.226.325) 5.24. G0. c.4 35-8 230 Do. 
a Wrecked Apr. 21, 1912, b Transporting vessels. 


The statistics relating to the foregoing vessels are included in the 
tables. Heretofore figures for vessels have in part been omitted. 


STATISTICAL SUMMARY. 


The total investment in the cod fishery in Alaska in 1912 was 
$274,674, as against $215,670 in the previous year. The number of 
persons engaged was 485 (347 fishermen, 83 shoremen, and 55 trans- 
porters), as against 284 in 1911. 

Practically the same number of persons were engaged this year as 
last. The apparent increase from 284 in 1911 to 485 in 1912 results 
from the fact that the vessel fishermen and employees are now in- 
cluded in the statistical tables, which was not previously done. 

The catch totaled 8,064,853 pounds of prepared products, valued 
at $218,268. This includes both vessel and shore station catch. 
The combined figures from these two sources in 1911 amounted to 
11,305,288 pounds, cured weight, valued at $330,030. It will thus 
be noted that 1912 shows a decrease of about 35 per cent as com- 
pared with 1911. Stormy weather and the loss of one of the fishing 
vessels had much to do with the decline. 


INVESTMENT IN THE Cop FISHERY IN ALASKA IN 1912. 


Items. Number.| Value. Items. Number.| Value. 

Transporting vessels: Boats STOWs-.- <a. ee see ses cae 360 $10,920 

Steamers and launches. . 3 $21,000 |} Apparatus: 

Monniageeeeseesee-eaee ESF) Baer mye ae Hand Jinesie: . 2202552 5.1/292 seen 3, 004 

Outfhits--5 eee awa wc lose oe 3, 500 Trawl lines’. cos. .c 2a eee 150 

Launches under 5 tons. ... 2 2,600..||)' Cash: capital 6525.28 cae eee eee 50, 000 

Sailing vessels..........-.- 5 44,000 |} Shore stations and accessory 

Nonnave.. . 02 Sseaee ess NGOS. wantaclates Ploperty.. 5. ccnkc eck e Gee eee 66, 500 
Fishing vessels..........------ ail 73,000 ———_ -|--——_— -- 

MTOnNAPG2: So cisis- Seen 2 ed ea cteeteiae Total cv .cpceasseecesees | eeeeaeeees 274, 674 


« Includes 2 small sailing vessels used locally; tonnage, 31. 
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There were 485 persons engaged in cod fishery operations in 
central Alaska during 1912. 


Propucts oF ALASKA Cop FISHERIES IN 1912. 


Prepared 
Products. naa Value. 

Pounds. 
Sea eta Ones, ACE DSS Soa ects patel. oL Lat soo ck Echos dd dabhcnteniduee 8,017, 903 $215, 728 
ca att SESE cate G2 samrene ee pelapar leap urn We tannin a eta 900 60 
‘ongues, pickled. ..........2..... Ga lamas daee Sat wcdeeS Stee ce S ete ebs Ube ote Bas eo mant 9, 100 682 
‘ag I See Oe os cand on ahaa Sa ain nino tem sna gis'a.oihe enlace ewise'se vee 36, 950 1,798 
ON Eee ee hoe oe eh ian cane pe nas Ph anek ahamaaeos amae ins aneee 8, 064, 853 218, 268 


WHALE FISHERY. 
GENERAL CONDITIONS. 


Unusual activity marked the shore-station whaling industry in 
Alaska waters this year. In addition to the Tyee Co., which has 
operated several seasons, the Alaska Whaling Co. and the United 
States Whaling Co. entered the field in extensive manner. A general 
discussion of the work of each company will be given below. 

Unfavorable weather conditions, which much of the time made it 
impossible to hunt, also the failure to take a better proportion of 
the more valuable sperm and sulphur-bottom varieties, resulted in 
an unsatisfactory season. Moreover, the market for the finished 
product was not as strong as anticipated. In order to put the 
business on a better basis, arrangements ought to be made to utilize 
every portion of each whale killed instead of only the oil and bone, 
as is chiefly the case in Alaska at present. 


TYEE CO. 


The Tyee Co. operated only one killing boat this year, the Tyee 
Junior (71 tons). The hunting was farther offshore, attention being 
directed almost wholly to the capture of the larger whales—sperms 
and sulphur bottoms—which are much more profitable to handle. In 
addition to the Tyee Junior, the fleet consisted of the schooner 
Allen A (266 tons) and the unrigged vessels Diamond Head (952 
tons) and Fresno (1,149 tons). The barge Sperm was also utilized. 

The company’s shore station at Tyee near the lower end of Admi- 
ralty Island was not in use this season, the work being carried on 
instead at Whale Bay on the southwest shore of Baranof Island. 
All of the processing and work was done on the barges anchored in 
Whale Bay, where fhe whales were towed by the Tyee Junior. The 
change of base from Tyee was much more satisfactory by reason of 
the new location being nearer the whaling grounds. 
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The first whale was killed April 20 and the last September 22. 
One sperm and one sulphur bottom were lost during September on 
account of rough weather. The Tyee Co. operated for oil and bone 
fertilizer. No attempt was made this year to utilize other portions 
of the carcass, as in previous seasons. 


ALASKA WHALING CO. 


The Alaska Whaling Co., an organization incorporated under 
the laws of the State of Minnesota, operated for the first time in 
Alaska this season. A station was established at Akutan Harbor, on 
the northern shore of Akutan Island. The latter part of May the 
Norwegian steamer Admiralen (998 tons) arrived from Sandefjord, 
Norway, with a cargo consisting. principally of metal tanks and 
material for the shore station, and cannon, harpoons, lines, and other 
equipment for the two killing steamers Unimak and Kodiak (each of 
99 tons), which vessels were built at Seattle early in 1912. The 
Admiralen was equipped as a floating factory for the conversion of 
blubber into crude oil. 

Whaling operations were begun June 3 and continued until October 
21. The total take was 310 whales, of which 174 were males and 
136 females. The shore station was not ready until the first of 
July, until which time the blubber only was utilized aboard the 
Admiralen. At the shore station both oil and fertilizer were prepared. 

Unfavorable weather also interfered with the operations of this 
company, lessening the catch materially. The bark Hadyn Brown, 
under charter to the company, was wrecked May 12, 1912, on 
Montague Island, and seven lives were lost. The vessel was return- 
ing light in tow of the tug Pioneer, but during a severe gale it was 
necessary to cut adrift and the disaster followed. 


UNITED STATES WHALING CO. 


Another new concern to engage in whaling operations in Alaska 
was the United States Whaling Co., mcorporated under the laws of 
South Dakota. A shore station was erected at Port Armstrong, on 
the southeast shore of Baranof Island; also the Norwegian steamer 
Sommerstadt (2,777 tons) was employed as a floating factory. The 
material for the shore station and the equipment of the three American- 
built whaling vessels used by the company arrived from Norway on 
the Sommerstadt about the middle of April. Three steam whaling 
vessels were built for the company during the past winter at Seattle. 
These are the Star J, 133 net tons burden, and the Star IJ and Star IT/, 
each of 97 net tons. A whaling gun is mounted at the bow of each as 
in the case of similar vessels employed in the same work. 

On July 14 the Sommerstadt, in company with the Star JJ and the 
Star III, left for Sanborn Harbor, on the west shore of Nagai Island, 
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and remained in that section until September 17, capturing 9 sulphur 
bottoms, 144 humpbacks, and 31 finbacks during that time. The 
reduction process was conducted aboard the Sommerstadt. The Star I 
continued to operate in the vicinity of Port Armstrong, delivering 
the whales to the shore station. 

The total number of whales taken by all three vessels for the season 
was 314, of which 143 were males and 171 females. Operations were 
begun May 4 and continued until October 8. 

The floating boileries Admiralen and Sommerstadt, employed by the 
last two above-named companies, remained at anchor in the harbors 
mentioned, and did not cruise with the American-built whalers on the 
high seas to treat the carcasses of the whales as fast as taken. The 
latter course is the usual one, and was the original plan of the two 
new Alaska companies. A change was necessary, however, to bring 
the work in conformity with the laws of the United States. Officers 
of the customs service were stationed aboard the Admiralen and Som- 
merstadt, with authority to enter and clear the American-registered 
vessels used in hunting whales. 


SAN FRANCISCO WHALING FLEET. 


Operations of the San Francisco fleet in northern waters during 
1912 were not of an extensive or satisfactory nature. Of the vessels 
that went north in the spring, the schooner Lettitia (233 tons) arrived 
October 3 with 245 barrels of sperm oil; the bark Gay Head (252 tons) 
arrived October 24 with 54 barrels of sperm oil; and the bark John and 
Winthrop (321 tons) arrived October 25 with 35 barrels of sperm oil. 
The steamer Belvedere (339 tons), which sailed north in the spring of 
1911 and wintered in the Arctic, arrived November 1 with 900 barrels 
of oil and 32,800 pounds of whalebone, also a shipment of furs. The 
schooner Alice Stofen (17 tons) cleared on a whaling voyage May 16, 
but had not returned up to the end of the year. 

The power schooner Elvira (60 tons) arrived November 7 from a 
cruise in northern waters, during which 12 bowhead whales were cap- 
tured that produced 17,544 pounds of bone. The schooner Allen A 
(266 tons), which arrived from Alaska November 7, was employed in 
the interests of the Tyee Co.’s shore whaling operations. 

The steamers Herman (229 tons) and Karluk (247 tons) and the 
brigantine Jeanette (217 tons), which vessels were until recently 
engaged actively in whaling operations, did not sail this year. The 
following whaling vessels (steamers) were also laid up during the year: 
Beluga (409 tons), Bowhead (243 tons), Narwhal (389 tons), and the 
Thrasher (502 tons). 


NORWEGIAN VESSELS. 


The Norwegian whaling steamer Kit (247 tons), which was equipped 
in the dual capacity of floating factory and killing boat, attracted 
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considerable attention on Puget Sound early in the season by reason 
of efforts to get a clearance for a whaling voyage. There is no pro- 
vision for clearing a vessel of foreign registry from an American port 
to engage in whaling operations, hence the request was denied. The 
Kit finally cleared for the high seas, and cruised in northern waters, a 
fair catch of walrus skins, oil, and ivory resulting. No whales were 
taken. 
STATISTICAL SUMMARY. 


The total sum invested in the shore-station whaling operations was 
$1,140,831, the largest ever shown in this industry. The total number 
of persons engaged, including those employed on the auxiliary vessels, 
was 302, including 22 Japanese and 12 Indians. The value of the 
product was $293,295. 

In addition, whalebone was produced in western and Arctic Alaska 
to the extent of 11,317 pounds, valued at $18,012. This whalebone 
is from the right or bowhead whale and is much more valuable than 
the ordinary baleen of commerce. The price, however, has been low 
this year. 

The number of whales taken in the shore operations in 1912 by the 
three important companies was as follows: 


WHALES TAKEN IN SHORE OPERATIONS IN 1912. 


Hump-| Fin- | Sulphur 


Companies. back. | back. | bottom: | Sperm.| Total. 
Alaska Whaling Co...........--.-.---+--++------2+--2-2----- 148 1624 ere 2.22 tee ee eee 310 
WmitedsstatesmWinalin gs Coe Sse oe seen ream eatalete ieee acme 163 72 70 9 314 
Tyee C0....- 2-2... 2-22 eee eee ee ne ee ee eee eee een eee eee 4 1 42 14 61 


Total... 0c. cece scene ewww wee e ene ence cee eeneeeceeere--- 315 235 112 23 685 


During the season’s operations it has been noted that the average 
number of barrels of oil per whale, according to species, is as follows: 
Sperm, 80; sulphur bottom, 78; finback, 30; and humpback, 25. 
By reason of the quality of oil produced, the sperms are much more 
valuable in proportion than the other species named. 

Figures relating to whaling, other than the shore-station operations, 
are not included in the statistical tables. 


INVESTMENT IN THE WHALE FISHERY IN ALASKA IN 1912. 


Items. | Number.}| Value Items. Number.} Value. 


Vessels: Vessels—Continued. 
Steaniers seer. cee mtaalcle === 8] $581, 435 Lighters and scows......- 4 $10, 742 
Tonnage sic e255. 2 CS yale ee a Piledrivers:<-k 4. cceeee 2 2,000 
Launches under 5 tons.... 2 2: 612. ||| Valueofiplants.: ..ccccesseleeecneaees 515, 518 
Sailing vessels............ 3 28, 324 (a 
Tonnage. py. ose eae 2 SB7ilsccsucatee Total: Joc cccwccmaun seen etectaeetest 1, 140, 831 
Boats, TOW acts sch van 5 eae 4 200 
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Persons ENGAGED IN THE WHALE FISHERY IN ALASKA IN 1912. 


Persons 

Races. engaged. 
SPINE Erne SENS cee aoe 8D Fe Mees, Shite OAc ch ge cbkb ode nee e ueme teyaecianes 268 
a ee a Se Re nhs a dais cnc nt pa edie Ghowicisencucecwswcdancen anaes atsasmtmeate 12 
Japanese... ---- ~~ +. +22 eee ener eee eee eee ee eee geen eet ee ence ceeee reece eect eetreeeeetereeees 22 
DO eS ated Oo hin on hp Ca ded an OER eter awedap ys te -aancaegabed og eee 302 

Propucts oF ALASKA SHORE WHALING OPERATIONS IN 1912. 
Products. Quantity. Value. 

SRREPEETIMEE SS on oo cial Ohana cadcuctautbiacrehsSnclcwsscetes cbete lows gallons. . 928, 755 $285, 500 
PERE Sees oa enters nace nd cdeumays sat <easeadee ode pE techies eben pounds. . 356, 000 3, 285 
MONPUIPENNGSOL DREGE. 2 oc Soon looters ace ccetec crs sceweenueevulc'vencscewelsc dors: 70,417 22, 522 


Le Se een Ge econ epoacs- 6p etn Se ee aicanddece Samaritan 311,307 


FERTILIZER AND OILS. 


Operations this year for the manufacture of oil or fertilizer or both 
from fishery products were conducted by the following: Alaska Oil & 
Guano Co., Killisnoo; Alaska Whaling Co., Akutan; United States 
Whaling Co., Port Armstrong; the Tyee Co., operating a floating 
plant in Whale Bay; W. H. Royden, with a floating plant; and the 
Unicn Fish Co., Shumagin Islands. The operations of the first- 
named company have been shown under the herring fishery, while 
the three whaling companies appear under the shore-station whale 
fishery. Mr. W. H. Royden operated the house scow FEiliott in the 
region centering at Petersburg, and, in addition to salting salmon, 
prepared 21 barrels of fish oil, valued at $262. The Union Fish Co. 
put up 500 gallons of cod oil. This was an experimental undertaking 
to determine, if possible, whether it might be profitable later to take 
up the work on a more extensive scale. 


MINOR FISHERIES. 
TROUT FISHERY. 


The trout fishery of Alaska is not of great importance, relatively 
speaking, notwithstanding the fact that the dolly varden or com- 
monly-called salmon trout abounds. On account of its voracious 
habits the dolly varden is undoubtedly the most destructive natural 
enemy that young salmon have in fresh water. The suggestion is 
frequently heard that the Government ought to place a bounty on 
trout to aid in preserving the salmon industry. If practicable 
means could be found, it might be well to adopt this suggestion, for 
under present conditions trout are far less desirable in Alaska than 
salmon. This does not apply to the steelhead, for it is an excellent 
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fish, particularly for freezing, but unfortunately it is not numerous 
in the waters of Alaska. <A total of 26,461 pounds of steelhead trout, 
valued at $2,645, were frozen during the year, chiefly by the Taku 
Canning & Cold Storage Co. 

Quite a proportion of the pack of the Midnight Sun Packing Co.., 
from Kotzebue Sound waters, was made up of dolly varden trout. 
The Alaska Packers Association also put up a few cases of this same 
species. Canned dolly varden trout lack the pinkish or red color 
demanded by the trade in products of this character from Alaska; 
also the flesh when canned is not as firm as salmon. There appears 
to be no immediate prospect of much development in the canning of 
trout in Alaska. 

The following products of the trout fishery were reported during 
1912: 


Propucts oF THE ALASKA TROUT FISHERY IN 1912. 


Sections and species. Fresh. Frozen. Canned. Pickled. 
Southeast Alaska: Pounds. | Value. | Pownds. | Value.| Cases.a | Value. | Barrels.| Value. 
WollyAVardent :5..5t/tesse- 3, 960 $200 400 $48 |). Sncceeliet hic] eee 
Steelhead) 3.2 Senet eo ou tec ciate A etl eels 265461 | 02). 645, <c0s cen) -elacashe| sane eeee eee 
Totaleae = ahaa ae res 3, 960 200 26, 861 2,698. | -,s28 05 enc] ebe cane |E once e ee eee 
Central Alaska: 
Wolly Viardenhaaecaee atte | se eee e le occa aie 100 10 54 $248 5 $40 
Western Alaska: 
Oke WEiieleals oo Se cansonsaa|leaedae cone biscdoried ecquueconne||Soesenee 1,326 
Grand total: 
Dolly Vardenteies toss. 3, 960 200 500 58 1,380 
Steelhead joecass celencine | aeectestase Mame bes 26,461 |. 2,645: |-€2:...55-5) eee a alteoesees 
Total vay een e rads Ses 3,960 200 | 26,961 | 2,703 1,380 


a Each case contains forty-eight 1-pound tall cans. 
EULACHON. 


The eulachon, or “hooligan,’’ as it is popularly designated in 
Alaska, is a fish possessing valuable food properties. In appearance 
it is not unlike the smaller herring, but is much richer in oil. In some 
sections of southeast Alaska the Indians have long made use of this 
fish, primarily for its oil, which has been extracted by very primitive 
methods. They use this oil for food purposes, one favorite method 
of preparation being to mix it with salmon berries or other fruit. 
The oil from the eulachon possesses distinct medicinal properties, and 
in this respect is not unlike cod-liver oil. Some years ago a large 
pharmaceutical concern endeavored to exploit it, but with indifferent 
success. 

During the year 3,032 pounds of eulachon, valued at $75, were dry- 
salted, and 37,333 pounds, worth $2,240, were handled in a fresh 
condition. This work was carried on by the Taku Canning & Cold 
Storage Co., at Taku Harbor, and by the Columbia & Northern 
Fishing & Packing Co., at Wrangell. 
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The black cod (Anoplopoma fimbria) is quite different from the 
true cod, not only as to appearance but particularly in the quality 
and texture of the flesh. It is very rich in fats and its delicate flavor 
makes it a favorite table fish in Alaska. It is not recognized as a 
very numerous species, and no definite fishery exists for it, catches 
generally being made incidentally by halibut fishermen. The black 
cod merits the growing favor with which it is being received generally. 
During the year shipments have been made from southeast Alaska of 
fresh, frozen, and pickled black cod. 


SHIPMENTS OF BLack Cop FROM ALASKA IN 1912. 


Products. Pounds. Value. 
Black cod: 
aT ee Se ee Oe eee ee: oe En Se ere srete ey Oe WR im RNS eS ee 10, 464 $623 
NOREEN © tone | SS oe wee Soe n eee eae am ck ee ese et occ ona ceed eaecwiotnesceckene es 4,390 240 
PAI oe ee eee sen cane nccee Seas cna ena nocicen aan 'seecaonn eens rehome nc 1,800 90 


FUR-SEAL SERVICE. 


By Watrter I. Lempxery, Agent in Charge. 


Instructions to the agent, dated May 16, 1912, directed him, as 
usual, to proceed to San Francisco and there purchase the provisions 
and other supplies needed for the Pribilof Islands. Under these 
instructions he left Washington May 19, arrived in San Francisco 
May 23, and immediately entered upon the duty to be performed 
there. The steamer Homer had already been chartered to transport 
the supplies to the islands, the charter price being $150 per day, 
including wages of crew. Owing to the limited appropriation which 
Congress had provided, it was necessary to restrict the purchases to 
the actual necessities, such as food, clothing, fuel, and medical 
supplies. 

The Homer sailed from San Francisco May 27, reaching St. George 
Island June 12 and St. Paulon June 13. After discharging cargo and 
returning to Unalaska for coal for the islands, she sailed for San Fran- 
cisco on June 28, with Assistant Agent James Judge on board, to 
purchase supplies which were to be sent to the islands on the second 
trip. Sailing again from San Francisco on August 4, the vessel 
arrived at St. George on August 24, but storms delayed unloading of 
the cargo, and the return voyage was not begun until September 11. 
With one of her two propeller shafts broken, the Homer finally arrived 
at San Francisco on September 27 with the year’s catch of sealskins 
on board. 

AFFAIRS OF THE COMMUNITY. 


NATIVES’ BANK ACCOUNTS. 


Interest at the rate of 34 per cent on the several natives’ bank 
accounts on deposit with the Union Trust Co., of San Francisco, for 
the year ended December 31, 1911, was collected by W. I. Lembkey, 
trustee, and paid by him to the several owners of the accounts, in 
accordance with the receipted rolls transmitted to the Bureau of 
Fisheries and now in its files. Twenty St. Paul and nine St. George 
natives own such accounts, the amounts thereof aggregating $5,039.14. 

During the year but one addition to the principal was made—$50 
to the account of Simeon Fratis. Three withdrawals from principal 
were made—$25 each from the accounts of Simeon Fratis and John 
Hanson, both of whom are at the Chamewa Indian School, and $43.50 
from that of Peter Oustigof, to pay for asewing machine. The inter- 
est on the accounts of Hanson and Fratis was sent by money order 
to Chamewa and separate receipts returned. 
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Upon the death of Alexander Merculief, his nuncupative will, filed 
on St. Paul Island, distributed his bank account, $170, as follows: 


EE WORE. TP ssn ademecnnnmen te. | eet MEPCDlicl. ssnmamsieaeninanc ima $30 
Auxenia Dynkanof.................. 20 | Mariam Merculief..................- 30 
Terenty Merculief.................. 30 ae 
UPSD LES i 30 Total......-.-.22-2+++2eeee ee 170 


These heirs notified Trustee Lembke¢y that rather than have the 
cash they desired that the several amounts be deposited in the bank 
mentioned and accounts be opened with each in the name of W. I. 
Lembkey, trustee. Accordingly this action was taken 

The pass books representing the accounts in question have been 
transmitted to Assistant Agent Judge, together with blank checks 
signed by the trustee, in order that Mr. Judge may draw the annual 
interest next spring. This action is taken because of the fact that 
the trustee is in Alaska and will not be able otherwise to draw the 
interest. 


Payments Mave By W. I. Lempxey or INTEREST ON NATIONAI-BANK ACCOUNTS, 
YEAR EnpepD .Dec. 31, 1911, on Sr. PAut IsuAnpD, ALASKA. 


Amount |Amount of Amount | Amount 
Names. of de- interest Names. of de- interest 
posit. paid. posit. paid. 
Nicoli Bogadanof, guardian of Elizabeth Rookavishnikof.... $40. 00 $1. 48 
Agrafina Bogadanof Lyne xh $161.10 $6.08 || John Stepetin, guardian of 
Apollon Bourdukopsky....... 203. 30 7.66 Maria Stepetin............. 40.00 1.48 
Ouliana Gromof, guardian of Alalima Rratisc-.-). 2) dgeds.<. 426. 00 16. 09 
Tekan Valkof, deceased..... 186. 00 36.87 || Agrafina Fratis............... 71. 00 2. 66 
Peter Bourdukopsky Be ERR oe 130. 00 4.89 || Akalina Fratis, guardian for 
WAKA TIOPOL. 05 22. o-oo ss = 50. 00 1.86 Ouliana Fratis.......9...... 71.00 2. 66 ° 
Parascovia Kozlof..-.-....-.. 150. 00 5.63 || Akalina Fratis, guardian for 
Catherine Krukof, guardian of Martha Fratis.............. 71.00 2. 66 
Alexai Emanof............. 230. 00 8.67 || Lukeria Galaktionef, guardian 
Joe. MEU! =. Soe. ace 150. 00 5. 82 ol John Hansen <>. 6.-.. 6 311.33 13. 42 
Alexander Melovidof.........} 235.00 8.86 || Simeon Fratis.........:.....-. 97.32 1.73 
Alexander Merculief.......... 170. 00 6. 41 a 
Peter Oustigof..........-....- 99.18 5.27 Tolalescys4 S28. staat 3, 957. 23 150. 66 
Agrafina S. Pankof.........-- 285. 00 10. 76 


CENSUS OF NATIVE INHABITANTS. 


On St. Paul, the annual census taken June 30, 1912, showed 196 
native residents, of which 93 were males and 103 females. During 
the year 18 births and 2 arrivals occurred; and there were 6 deaths 
and 8 departures. A net increase of 6 over the native population 
of the year previous is shown. Of the males, 49 are adult, 27 between 
the ages of 5 and 16, and 17 under 5 years. Of the females, 53 are 
adult, 23 between 5 and 16, and 27 under 5 years. 

On St. George, the total native population on June 30, 1912, 
was 106, 51 males and 55 females. During the year ending on the 
date mentioned, 7 births, 2 deaths, and 2 arrivals occurred. There 
was therefore a net increase of 7 over the previous year. 
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Native PoPpuLaTiION OF THE PRIBILOF ISLANDS, JUNE 30, 1912. 


St. Paul. | St. George.| Total. 


INietea oye ee S()01 eacaaeaadcine seackiccncs DIO Coban OUO rE HandGCeenpanApaanee ¢ 196 106 302 
INGIIDOR MIAO Foo nascar ace cet Se sisee ne Tasco aes Sane eae eee eee 93 51 144 
Wembertemales. 5.22 ee acces snaps a oaisieias Seis ob masse pee eens 103 55 158 
GATS! tolae Pees cise ceca eae ciate oe wena araie eia aed estes Maines aueeane 6 8 
TEA Teh OTS, ae ee ie ed Ae meee Shea. re Pore ere tee TCN 18 

RTT V AIS reso is inymaecdeteay total cpa sis ai ahayeai oh ar averted ajadspatafaye a dee lca ahepeimemiee oie 2 3 5 
ID /eioe MAWES Co Aa poecongaaquesacosar ces sudsoene Sodn5o0cdeH Joconcescoosso te Gy) erecnosnc: 8 
NIT CTERSO ek Me cobs seen ncciaselsintre wei ae aeeae ee inion caelto eae Masa mgaette 6 7 13 


VILLAGE WATER SUPPLY. 


The native and other inhabitants of St. Paul are obliged to seek 
water for domestic purposes at wells over half a mile from the village. 
The water used by the white residents is hauled in barrels with mule 
team and stored in various tanks buried near the two residences. The 
water to be used by the natives is placed in small kegs at the well 
and then taken to the village in wheelbarrows. Rain water, of 
course, is saved, but the quantity is wholly insufficient for the 
natives’ needs. The village is located on a little hill rising from a 
small sand flat, the greater portion of which is only several feet 
above sea level. Anywhere on this flat water may be found by 
digging less than 8 feet below the surface. As the sea, however, 
is only a few yards away, and as this flat has been used from time 
immemorial as a killing field, the water found by digging into it 
is not only brackish but quite greasy. The wells, about 3,000 feet 
from the village, are located on the nearest spot where pure water 
may be obtained by digging. 

To bring water from these wells to the village hill, about 3,500 
feet of pipe is necessary, together with a pumping engine to force 
the water through the pipes. While the ways and means of installing 
such a system have been considered for many years, the funds 
necessary to provide the material required were not available. 

In 1910, however, the Navy Department erected a radio station 
on St. Paul Island, on the flat near the village. As the only draw- 
back to the location was the absence of fresh water, the officers 
charged with the construction of this station were desirous of install- 
ing a pumping system to bring water to the radio buildings. 

Having a fund for the purchase of the requisite material, the 
proposition was made by the Navy officers that if the natives would 
supply the labor necessary, the Navy would furnish the piping and 
pumping engine to bring the water from the well to the radio station 
and beyond to the village hill. On the latter tanks could be erected 
from which water could be piped to various places in the village. 

The natives agreeing to perform the labor, a quantity of piping 
and a 5-horsepower gasoline pumping engine were brought to the 
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island on the wireless vessel Nero. Previous to the arrival, the 
natives, under Mr. Judge’s direction, had dug out one-third of the 
trench line, but as the loose sand through which the trench was 
cut was constantly falling in, it was not deemed advisable to cut 
deeper than 2 feet until the pipe was ready to be laid. 

On the Homer two 20,000-gallon redwood tanks (each 12 by 18 
feet) were brought up to be installed on the flagstaff hill as a village 
reservoir. As the Navy representatives had no bricks with which 
to line a new wall, one of these tanks was set up on the site selected 
for a new well, the bottom removed, and the sides sunk to a depth 
of 84 feet. To replace that used for the well, an additional tank 
was brought up on the second trip of the Homer. 

Although with many difficulties, the work of running the pipe 
line from the wireless station to the top of the village hill and the 
erection and housing of the two tanks went on steadily, the natives 
doing all the work except the pipe fitting. 

The tanks on the hill were sunk to a depth of 54 feet and erected 
on a heavy foundation of redwood sills and joists. Over them a 
building 45 by 25 feet, and 8 feet high, with a three-fourths pitch 
roof, was erected. Of this the sides were made of 1 by 12-foot 
lumber, laid diagonally, to be faced with turf. The roof was shingled. 

The trench was filled in whenever men to do the work were avail- 
able. The sides of the tank at the new well, which projected 34 feet 
from the ground, were faced with 2 feet of sod, a cover laid over the 
whole, and that turfed over. 

When, however, the reservoir tanks and the pipe line were com- 
pleted and the pump was started, the stream thrown into the tanks 
was found to be quite small and came with no force whatever. The 
pipe, of 14-inch diameter, is too small, offering more resistance to 
the flow than the pump is able to overcome. After working about 
one hour and pumping water equivalent to about 2 inches in one tank, 
the pump was wrecked, and it was necessary to request the Navy 
officer in charge of the radio plants to have spare parts supplied. 
These were to be brought from Nome on the revenue cutter Bear, 
which had not arrived at the time of writing this report, and it is 
therefore not known whether the pump was of service during the 
winter. 

WORK ON RADIO STATION. 


From July 1 to August 1 the time of all the men was occupied 
with two teams in hauling gravel for use in constructing concrete 
anchors for the guys on the two masts, excepting such little inter- 
ruption as was caused by taking seals, ete. This gravel first had to be 
scratched from between the rocks at the Kast Landing beach, put into 
sacks, and carried on the men’s backs for over 100 yards, to be placed 
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on the wagons and hauled to the proper spots. Much of it was 
thrown back from the water’s edge at extreme low tide, to be carried 
back later. - When the Nero arrived August 7, from 8 to 25 men were 
employed daily thereafter as laborers on the wireless erection work, 
for which they were paid 25 cents an hour. The Nero left August 
26 and the Homer arrived two days afterwards. The gang then had 
to be split up to furnish men to complete the work which remained 
to be done at the wireless station. 


SCHOOLS. 


One of the requirements in the Government’s contract with the 
Alaska Commercial Co., the first lessee of the sealing privilege on the 
Pribilof Islands, was that the lessee should ‘‘maintain a school on 
each island, suitable for the education of the natives of said islands, 
for a period of not less than eight months in each year.”’ 

And the lease of the North American Commercial Co., which suc- 
ceeded the Alaska Commercial Co. in 1890, provided that the com- 
pany should ‘‘provide and keep in repair such suitable schoolhouses 
as may be necessary, and to establish and maintain during eight 
months of each year proper schools for the education of the children 
on said islands, the same to be taught by competent teachers who 
shall be paid by the company a fair compensation.” 

In compliance with these requirements schools were maintained 
on the islands by the Alaska Commercial Co. and by its successor, 
the North American Commercial Co., during the periods of their 
respective leases. 

The teachers supplied by those companies were usually, if not 
always, selected with reference to their ability to perform clerical 
or other duties rather than for their fitness as teachers. The com- 
panies seemed to regard the schools as a matter of secondary impor- 
tance, and required the teachers to devote most of their time to work 
bearing no relation to the education of the native children. As a 
result, with a few notable exceptions, the persons who performed the 
duties of teacher had no special fitness or training for those duties. 

It is not surprising, therefore, that no rational system of education 
has been worked out to meet the needs of those people and that so 
little progress has been made. Probably the best that has been 
done has been through the efforts of the wives of a number of the 
seal agents, who, although with no pedagogical training, took a 
kindly interest in the native women and girls and instructed them in 
elementary domestic science and art. They were taught to do plain 
sewing, making their own garments, and to do simple cooking. 
They were also instructed in the care and management of their 
homes and the care of children. 
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Mr. M. C. Marsh, naturalist on the seal islands during the year 
1911-12, had general direction of all educational work, and has made 


a very interesting report on that subject, which is here printed in 
full: 


On the voyage to the islands in August, 1911, I was enabled to discuss school matters 
with both the teachers, Mr. Ned B. Campbell and Mr. Philip R. E. Hatton. At the 
request of Mr. Campbell I gave him a letter of instructions. On St. Paul Island I 
have had frequent conferences with Mr. Hatton, the teacher, but beyond visiting 
the school several times and becoming responsible for the offer of a series of prizes to 
the pupils of each island for progress in the English language, I have left the manage- 
ment of the school to Mr. Hatton, who has already had a year’s experience in teaching 
before coming to St. Paul. 

By discussion with the teacher on St. George Island, who had already taught one 
year there, with the teacher and agents on St. Paul, by a perusal of Dr. Hahn’s report 
on education of the natives, and by contact with the school and children here, I have 
come to appreciate that these teachers have a difficult task to bring about real progress 
on the part of their pupils. Elementary teaching being itself a difficult task, requiring 
skill and special qualification, the instructor of the Pribilof natives has other obstacles 
added, perhaps the chief of which is that teacher and pupil have command of no 
common language. The pupils think and speak among themselves the native tongue. 
The teacher has no practical use of this language, while the pupils do know a little 
English, and on this little, and its slow growth, the school makes such progress as it 
ean. This reason for lack of advancement is well understood on the islands, and the 
whole subject of education of the natives has been discussed at length by Dr. Hahn, a 
teacher of wide experience. Without anticipating whether or how soon the radical 
recommendations made by him are to be carried out, it is apparent that the school 
year of 1912-13 will demand as the most pressing need an additional teacher for the 
younger children. 

It is obvious that the use of the Russian language and the native tongue in all the 
church services to the entire exclusion of English, save a few sentences on certain 
holidays, is a serious obstacle to the use of English among the natives, especially 
among a people who give so much time to church services and religious forms and 
observances as the Aleuts of these islands. The ritual is in Russian. The present 
priest on St. Paul Island speaks Russian and English, understands Aleut, but does 
not attempt to use it directly in the church service. The reader, a novitiate in the 
church priesthood, translates his words, sentence by sentence, from Russian to Aleut. 
Thus in the church the people hear no English spoken or sung, nor see it printed. 

The remedy for this state of things seems not to be difficult. The church authori- 
ties do not require the use of Russian in the church. Any language is permissible. 
The present priest on St. Paul Island has never been in Russia, ostensibly regards 
himself as an American, and will confess to no prejudice in favor of the Russian 
language. He speaks English well enough and would use it before his congregation, 
but has not considered the reader able to translate with sufficient facility from Eng- 
lish. This is probably not the case, and I think both will agree upon a trial of 
English. The priest has promised to request, by the next mail, of his church superiors 
the English forms for his church ritual. It is probably feasible to make the change 
indicated after some delay. 


The attendance at the school on St. Paul Island averaged 40 pupils 
per day, out of a maximum enrollment of 43. Of these 43 the infant 
class included more than 20. The number of boys enrolled is slightly 
greater than the number of girls. There are 173 school days in the 
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term, excluding 134 church and Russian holidays and 4 American 
national holidays. 

The curriculum is the simple one of reading, writing, spelling, and 
arithmetic, adjusted to five grades besides the primer class. History 
is introduced in the third grade; geography, good health, and gram- 
mar in the fourth. 

The offer of six prizes in reading and speaking English proved a 
stimulus which produced excellent results. The difficulties of the 
teachers’ task, however, are so great as to call for immediate atten- 
tion, as shown by the following extract from the report of Mr. Philip 
R. E. Hatton, of the St. Paul school: 


In closing my report for the year I beg to call attention to the urgent need for an 
assistant teacher and a new school building on this island. 

It is impossible for one person to teach a school of 43 children, varying in ages 
from 6 to 16 years, and obtain anything like satisfactory results. Forty-three pupils 
are too many for one teacher in any locality, but teaching these children can not be 
compared to the work of teaching school in the States. These little Aleuts, until 
they reach the age of 10 or 11 years, can hardly speak a single word of English. They 
have to be taught to speak and to understand when spoken to before anything else 
whatever can be taught them. 

Every pupil in this primer class, moreover, should be taken separately and taught 
slowly, with everything explained thoroughly. But there are twenty-odd members 
in this class, and five other classes waiting to be instructed. To give the school 
proper attention, at least half an hour should be devoted to each recitation of each 
class, and I could hardly spare 10 minutes to each class and do the rest of the work. 

It is almost impossible to maintain order in the schoolroom where so many of these 
children are and continue the work. The little ones can not be given work enough 
to keep them busy all the morning, and it is not in their disposition or home training 
to sit still while congregated in the building. 

Most of the children show an aptness for learning and would all make rapid progress 
if they were only given the chance. But the infant class, the largest, has no chance 
to get a start. If these children are to be properly taught, it is essential to separate 
the higher grades from the infant class and teach them in separate rooms. 

For this, of course, a new schoolhouse will be required. Even the help of another 
teacher in the same room would be but small improvement. No schoolroom is large 
enough for two teachers to work in at the same time. The present building is too 
small to have rooms partitioned off for different classes, and the building itself is far 
from being a modern or comfortable structure, having been built, I understand, in 
the seventies, and without any convenience. 

I would recommend, therefore, that a modern and attractive schoolhouse be built, 
well ventilated, and with one or more playrooms for the children. The weather 
here in the winter is such that the children can not play outside without getting wet 
feet and then colds, and worse sicknesses are the certain results. A comfortable and 
attractive building is needed to induce the children to attend school willingly. Such 
a school could be built very cheaply, since all the labor of construction could be 
furnished free by the natives. 

It will, of course, not be possible to have a new school building ready for use this 
coming winter, but there are several unoccupied houses in the village, one of which 
could be used by a part of the pupils for a year or two, if it is made possible to so 
separate them by sending up an assistant teacher this year. 
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In the education of the natives I believe that they should not be taught book 
studies only or even chiefly. They should have practical instruction in some useful 
trades. Therefore I respectfully recommend that a small manual-training course be 
started in connection with the school. A good outfit could be purchased for $150 or 
$200, and it would last for an indefinite length of time. An ideal plan would be to 
use the present school building for a workshop in which the manual-training course 
would be taught, and have a new frame schoolhouse large enough to accommodate all 
the children built near by. 

The school on St. George Island is smaller than that on St. Paul. 
The enrollment in 1911-12 was: Boys, 13; girls, 10; total, 23. This 
school has apparently never received the attention and careful 
supervision necessary to even fair efficiency. An effort is now being 


made to improve it. 
FUR-SEAL HERD. 


BRANDING YOUNG MALE SEALS FOR BREEDING RESERVE. 


The instructions of the Department called for a reservation for 
breeding purposes of 2,000 3-year-old male seals, 1,600 on Str Paul 
and 400 on St. George. In compliance with these instructions, seals 
of the required class were marked and reserved on St. Paul Island as 
follows: 


YOUNG MALE SEALS BRANDED FOR BREEDING RESERVE ON St. PAaut ISLAND. 


Date. Rookeries. Number. Date. Rookeries. Number. 
EVM yWNUELDG!: <° o--cocaccessccese dtc c~ aoa? ||hellly: | LON) Tolstol: .....caceseeecsesewea-e 55 
| oR) A i a 50 Ith: iapadni.= eee ro eaese 3 62 

| VANS 1 i rs 93 15 | Northeast Point...-...-...... 215 

Si evorinesst Point<:-52. 5-32.22. 165 1d RL) CA SAE AN ~-See 301 

$)) Halfway Point. ......<.....<6<< 60 a 

MA ERDOLe 2) eo'n 5-So~ cotter bec 251 Total 2. cssacaneeeas sae 1,605 


The branding or marking consisted in shearing or clipping with 
sheep shears the hair and fur from an area of suitable size on the top 
of the head. The mark was made sufficiently plain to be easily dis- 
tinguishable throughout the season. Care was taken, as heretofore, 
to select for reservation the best examples of 3-year-olds that appeared 
on the hauling grownds, and special care was taken that none of the 
seals marked for reservation should be killed. 

The same method of providing a breeding reserve was observed on 
St. George Island, and the following reservations were made: 


YouNG MALE SEALS BRANDED FOR BREEDING RESERVE ON ST. GEORGE ISLAND. 


Date. Rookeries. Number. Date. Rookeries. Number. 
aS eee EEE EEE ee ee 
re WItES NOLLY cients cab x ace viodueces- GD il GRU e NORD ons eascc tess wcnenp ace 105 

5) AO BEAST 8h ee FS Ee PBR ies Ss day tae a eaec Je eocoveuee 65 
Pe MONG 4. in 5's 3 op poten Pawo 35 
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Those secured on July 5 and 8 were branded with a hot iron. 
Those on July 11, 15, and 20 were clipped with shears, after which a 
light hot-iron brand was placed on the clipped area. Those branded 
on St. George were of the best appearing in the drives. 


REJECTION FROM DRIVES. 


In the regular food-killing drives in the season of 1912 only large 
2-year-olds were killed; all others were rejected. 

The following table shows the number killed and the number of 
each class rejected in each regular drive: 


SEALS REJECTED FROM DRIVES. 


Rejections. 
Date. Hauling ground. rae Total. 
Sicmad 4 years | 5 years | 6 years | 7 years | Brand- 
“| old. old. old. 5 d. 

110 | 1,205 23 17 10 2 451 1,818 
12 423 7 5 0 2 355 919 
382 623 37 21 4 0 117 1, 184 
439 | 1,058 16 6 1 0 111 1,631 
22: 572 19 18 8 0 77 917 
363 488 25 12 4 1 96 989 
ee SES Se| Seecsaee escroce cseeccoc becdone 1, 207)\|-c-52eee 
38 70 2 2 1 4 65 182 

35 96 4 1 3 3 33 175 
132 475 14 9 2 2 105 739 
62 110 5 2 1 1 39 220 
134 237 3 3 1 1 63 442 
401 988 28 17 8 11 305 1,758 


KILLING OF SEALS. 


On St. Paul Island the number of seals killed from August 11, 1911, 
to July 3, 1912, was 1,193; the number taken between July 3 and 
August 12, 1912, was 1,687, a total for the yeargending August 11, 
1912, of 2,880, sata number was shipped from St. Paul Island to 
San Francisco on the Homer September 10, 1912. 

On St. George Island the number killed from August 11, 1911, to 
July 3, 1912, was 438; the number taken between July 3 and August 
12, 1912, was 446, a total for the year ending August 11, 1912, of 884, 
which number was shipped from St. George Island to San Francisco 
on the Homer September 12. 

The total number of skins taken on the Pribilof Islands in the year 
from August 11, 1911, to August 11, 1912, both inclusive, was there- 
fore 2,880 on St. Paul Island and 884 on St. George Island, a total of 
3,764, all of which were shipped from the islands on September 12, 
1912. 
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Owing to the small number of seals taken, practically no seal meat 
was available for salting for winter use and none was preserved for 
fox food; nor was it possible to send any seal meat to Unalaska, as 
has hitherto been the custom, for the use of natives there. 

Following is a detailed statement of the killings: 


Seats KiLuep on St. Paut anv St. GeorGE ISLANDS IN THE YEAR ENDED 
Avaust 11, 1912. 


Date. Rookeries. Number. Date. Rookeries. Number. 
1911 St. Paul Island: 1911. St. George Island: 
Aug. 11-24 ..... Northeast Point... 115) ||, Aas. 102 an - INGOT Sacto ae oes! 44 
MStey) HGee =). : Reef. . 3% 5 221 Zapadni 1 
i i je Reef. 210 || Oct Nontieos aase 75 
Dec. Ree, Sea Lion Rock....- 126 Wastsrs e235 22S 35 
Bs Northeast Point... 102 Zapadni 3 
1 eee Sea Lion Rock..... 138 || Nov. Staraya Artel..... 74 
a ZSDEO son cosa 6 
Totalit’scs2e23- 912 oriiny.ibecte see 95 
1912. — INO TM = oe ances 
May MiSs 5.22: . Sea Lion Rock..... 45 |} Dee North tes cert! 1 
< e Sea nae Rock:..-: 83 Staraya Artel..... il 
Rosco xt Reel. 2. soo Je5 s5s 13 NOLS sen cee 5 
ee ee Northosst Point... 10 — 
Ch oe Reel.cki 52 F252. 22 108 TotaleeJevec sees 425 
RO onc aio nm 3 Taken by watch- 22 1912. —— —— 
men at various JUN a O52 -=. 53 Wasl-csosedceven eed 13 
times and places. e 
Potalis>.2saesse. 281 16 
38 
SUL i prSo22222 1) Oe eee eee 5 35 
ih aeet e Northeast Point... 20 24 ee | Navth and Staraya 132 
ee Rept were! 110 Artel. 
AGES. So Ripel esse tee See 127 | - 26ohe 2 Eastand Zapadni. . 3 
MGM. 23h Northeast Point... 8 at BO a aaa By oer ee ee 1 
4 | FAPAaan 02 = scene 4 29e eas .\ | - Hast..3.s522 2 sce 62 
BO iS Rreef.. $353 545. eh 382 SINS . 335 Norti nd Staraya 134 
i ee pana Sees Sao 439 
Le Ee pele. £2 ee sos 223 BIes. ie Zapadni Abeta. OECe 5 
vs | A | Nocthoatt Point... 6 ne 
MISS 8G... ieee 055... J3s 3 363 Total. oc. cokee 459 
Totaliis: 222402. 1, 687 Total, St. George. 884 
Total St. Paul... 2, 880 Grand total.....- 3, 764 


AUTHENTICATION OF SEALSKINS. 


Article III of the convention of July 7, 1911, for the protection 
of the fur seals and the sea otters of the North Pacific, engages each 
of the signatory powers to prevent the importation into their territory 
of any skins of fur seals belonging to any of the three species inhabiting 
the North Pacific except such as “have been officially marked and 
certified”’ as having been legally taken. 

To carry out the provision of the treaty requiring the marking of 
all skins from seals authorized to be taken from the Pribilof herd, 
the Bureau last spring furnished the islands with 11,000 leather tags 
(St. Paul 8,000 and St. George 3,000 tags), those on St. Paul being 
severally numbered P1 to P8000, and those on St. George from G1 
to G3000. These numbers were deeply stamped into the tags and 
not printed thereon, in order that the action of salt and water might 
not obliterate the numbers. 
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The tags, for convenient use, were each provided with about 18 
inches of twine, doubled in the middle and looped through a hole 
in the tag. They were next arranged severally on wires, 200 to each 
wire. These tags, as many as might be needed, thus could be carried 
about to be affixed to skins without danger of disarranging the 
sequence of numbers. 

On St. Paul, during the season ending August 11, 1912, each skin 
was given a numbered tag beginning with no. 1 and running con- 
secutively to no. 2880, which last number represented the total 
number of skins taken. Such skins as will be taken on St. Paul 
hereafter will be numbered from 2881 consecutively until each of 
the skins taken has been furnished with a tag. Through a misunder- 
standing of instructions by the assistant agent in charge on St. George 
Island only the skins taken on that island during the regular killing 
season (July) were tagged. These were 446 in number and received 
tag numbers G1 to G446, both inclusive. 


MARKING, WEIGHING, AND MEASURING SEALSKINS. 


The tags were attached to the skins after the latter had been brought 
to the salt house. There the skins were placed on one of the outside 
platforms and about six men engaged in the work of tagging them. 
This was done by tying the 18-inch loop of string attached to the tag 
through one of the flipper holes. The tagged skins were then carried 
into the salt house and placed on a large table, care being taken 
that the skin should not come into contact with salt until after its 
green weight was taken. On the table with the skins was a small 
pair of beam scales, with a scoop on one side and counterpoise and 
loose iron weights on the other, and with a brass notched plate in 
front, graduated to quarter ounces and provided with a movable 
poise. The scales were manufactured by Fairbanks-Morse, and were 
calibrated with weights furnished by the subtreasury in San Francisco. 
To facilitate weighing, each skin on the table was folded up into a 
compact bundle with its tag hanging outside. A series of sheets of 
paper serially numbered also had been prepared. 

In weighing, each skin was taken up from the table by one man 
who announced the number on its tag to the man who was to record 
the weights. ‘The skin was then laid on the scoop and the scale 
carefully balanced by a third person, who announced the weight 
of the skin. This weight as announced was written down on the 
serially numbered sheets in the space opposite the proper tag number. 
After this number was recorded and checked back, the green skin 
was for the first time tossed aside upon the loose salt. When all 
the skins in the killing had been weighed, they were salted in kenches. 
After five days they were taken out of the kenches, examined on a 
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table for places defectively salted, and then more lightly salted outside 
the kenches in a pile called the ‘“ book.” 

Under usual circumstances, the weight of the salted skin was not 
ascertained until it was taken out of the book for bundling. In the 
case of over 200 skins, however, the salt weights were ascertained 
immediately upon being taken out of the kench, and likewise again 
when taken out of the book. A report on these latter skins, with the 
data obtained from weighing them out of the kench, appears 
elsewhere. . 

In recording the salt weights the sheets previously used for record- 
ing the green weights were again taken into the salt houses, and the 
salt weights inserted thereon in the blank spaces left for that purpose 
opposite the serial number and the green weight. At tbe time of 
taking the salt weights the salted skin was also measured for greatest 
length along the median line of the back, and for greatest width 
across the skin at the fore-flipper holes. These measurements were 
also recorded opposite the serial number and the weights, so that each 
sheet contains a completed record of the serial number, green and 
salt weight, and salt measurement of each skin recorded on it. 
Copies of these completed sheets are on file at the Bureau of Fisheries. 

In making these data, as before described, the greatest attention 
was paid to accuracy. Having only a few skins, there was time 
enough to weigh and measure each skin carefully. To kill some 200 
seals, however, and to weigh the skins in the manner in which it was - 
done last summer occupied the time from early morning until after 
3 in the afternoon, a delay that will be impossible when the number 
of skins taken becomes larger. It was thought, however, that if 
complete data regarding the changes that might occur to skins through 
salting were gathered this year, it would establish a principle, and 
would make it unnecessary to repeat the labor in subsequent years. 


SPECIAL EXPERIMENTS IN MEASURING AND WEIGHING SEALSKINS. 


In addition to comparing the weights of skins green and after salting, 
and ascertaining their measurements in the salted state, efforts were 
made to obtain also as accurate information as possible of the measure- 
ments of skins when green—i. e., before being salted—with a view of 
determining what change, if any, occurs in the size of the skin from 
the action of salt. To acquire this information it was necessary to 
measure the animal before it was skinned, to measure the fur remain- 
ing on the animal after skinning, to measure as accurately as possible 
the green skin itself, and, finally, to measure the skin after it had been 
in salt. 

It has been a much-mooted question whether green skins could not 
be measured and thereby furnish a much better test of the age of the 
animal than the present method of weighing the skin. By those 
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familiar with the subject it has been contended that the skin when 
green is so elastic and pliable that by the smallest pressure it can 
be made to stretch inches; also that the tendency of the green skin 
is to retreat or curl into itself, and merely to uncurl it requires pressure 
enough to stretch the skin in any direction the pressure may be applied. 
To have actual experiments made in attempts to measure green 
skins was the only exact method known of determining the question 
raised, and was the object of the work about to be detailed. 

On July 9, 110 large 2-year-old seals were killed for this purpose 
and to furnish food for the natives. The method employed was as 
follows: 

The seals were first stunned by clubbing and laid in a row. One 
of the serially numbered leather tags already mentioned was then 
affixed to the hind flipper of each seal. This remained until the 
skin was removed, when the tag was at once taken off the flipper 
and tied to the skin in the flipper hole, from which place it was not 
thereafter removed. This insured the identification of the skin with 
the weights and measurements made before skinning. The length 
of each animal from tip of nose to root of tail was then ascertained 
by means of a steel tape laid along the middle of the back. The 
girth was next ascertained by drawing the tape around the animal 
just back of the fore flippers. The weight of the entire animal was 
then ascertained, after which it was bled to death. 

When dead, the usual incisions were made preparatory to removing 
the skin from the carcass, as follows: One incision along the belly 
from the jaw to the anus; another, a circular incision, beginning at 
the jaw completely around the head and as close to the eyes as possible; 
another circular incision beginning at the anus around the posterior 
end of the body, completely denuding that portion of the body of 
fur and leaving the entire tail appended to the skin, and also cuts 
around each fore flipper near the elbow, just beyond the fur. 

After the circular incision was made about the head, the length of 
the ‘‘mask,” as is termed the fur remaining on the animal after it 
has been skinned, was ascertained. This was done by laying a steel 
tape on the back of the head on the same line on which the length of 
the animal was ascertained, and measuring the mask from the circular 
incision to the tip of the nose. By these means were ascertained the 
length and width of the pelt while on the animal, and the length of 
the area of the fur left on the animal after the skin was removed. 
If no changes occurred in the size of the skin through the operation 
of removing the pelt, or through salting, it would follow that the 
length of the skin should equal the total length of the animal from 
tip of nose to root of tail, after deducting the length of that portion 
of the skin left on the head by the skinners. The width of the skin 
should equal the girth of the animal. 
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It should be recalled that the measurement of the animal was 
taken to root of the tail, and that the root of the tail, as well as the 
tail itself, was removed with the skin. In computing what should 
be the normal length of the skin after removal, therefore, no deduction 
should be made on account of any supposed portion of tne pelt left 
on the posterior end of the animal, as no skin with fur on it remains 
on that portion of the carcass after skinning. 

After weighing the animals in the field and measuring them, as 
before stated, the carcasses were skinned and the skins taken to the 
salt house. There each skin was weighed and the weights so taken 
arranged serially according to the numbers borne by the tags affixed 
to each skin. 

Before salting these skins, however, an effort was made to arrive 
at something approaching the true dimensions of these green skins. 
The proper method of obtaining these data, if any proper method 
existed, had been discussed previously by Messrs. Marsh, George A. 
Clark, and Lembkey. Knowing the elastic and pliable nature of a 
green sealskin, it was believed that no method could be devised of 
obtaining the dimensions of such a skin which would in any way 
compare consistently with the dimensions of the same skin after it 
was salted. On this point all were agreed. It was hoped, however, 
that although the green and salt dimensions never could be corre- 
lated satisfactorily, perhaps some method could be devised for 
measuring the green skins, which, used upon all alike, might have 
some value. It was suggested that each green skin be held up by 
its tail against a pole graduated with inches or centimeters, until its 
other end barely touched the ground, and its length as shown re- 
corded. The skin, in this manner, would be stretched merely by 
its own weight, and the length obtained be a fair, or at least a some- 
what reliable, indication of its size and also its age. 

It was also suggested that the quantity of blubber on the skin 
would be a vital element in using this method, and would influence 
the length greatly, without regard to the age of the animal. For 
example, if two seals of exactly the same size were skinned, one with 
only a small quantity of blubber on the skin and the other with a 
large quantity of blubber, the heavily blubbered skin would be the 
longer when measured by the method suggested, and therefore 
appear as the skin of a larger animal because the weight of the 
blubber would stretch it farther. It was then suggested that a fair 
attempt could be made to arrive at the size of a skin when in a green 
state by having the men lay each green skin in the kench for salting, 
and in that state, just before salt was thrown upon it, to measure 
the skin for length and breadth, without any further attempt to 
straighten it out. This method seemed by far the most sensible in 
attempting to measure green skins, and it was tried. 
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Accordingly, before these skins were salted, but after each was 
laid in the kench by the native workmen preparatory to having 
salt thrown upon it, it was measured by laying a steel tape across 
its greatest length and width as it lay. The number on the tag 
which each skin bore was noted also, and the measurements arranged 
in accordance with these numbers. No instructions were given to 
the men as to how to lay the skins in the kench previous to measuring 
them, except that they should be laid as ordinarily they would be 
laid for salting. No instructions whatever were given the native 
men as to how the seals should be skinned, i. e., whether more or 
less blubber should be left on the skin. 

These skins were then salted by having three shovelfuls of salt 
thrown upon each. This is one more shovelful than would be thrown 
upon them were a large number to be salted. On July 17, eight 
days after they were first salted, they were hauled out of the kench, 
measured and weighed, and again salted, but more lightly, in the 
book. 

On July 16, another 100 seals, approximately, were treated in 
exactly the same manner as were those taken on July 9. On July 22, 
six days thereafter, they were hauled out, weighed and measured 
again, and booked. 

From these 210 skins interesting data were gathered. So far as 
the weights are concerned, it is shown that without exception these 
skins lost weight in salt during periods of eight and six days, respec- 
tively. Some lost as much as 10 per cent, some lost only a fraction 
of 1 per cent; but without exception all lost weight. Moreover, the 
salted weights of all skins taken during the summer, including the 
210 specially mentioned here, when contrasted with the green weights 
of the same skins, demonstrate the fact that over 95 per cent thereof 
lost weight through salting. 

As regards measurements, the data show that by the best methods 
that could be devised it was not possible to measure a green skin 
within inches of its subsequent dimensions after salting. It was 
found, furthermore, that the measuring of green skins in the kench 
just before salting so delayed and confused the native workmen 
that the time necessary to salt each 100 skins was increased more 
than one hour while numerous inaccuracies in salting were dis- 
covered afterwards, which undoubtedly were due to the confusion 
incident to measuring, and which had they not been discovered 
within a week would have seriously depreciated the value of the 
skins. 

The table of measurements constructed from these operations is 
interesting in showing that at no time after the pelt has been removed 
from the carcass does it assume the dimensions it had while on the 
animal. While the time necessary to prove the fact has not been 
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afforded, it is believed that the skin on the live animal is in a state 
of tension, varying in degree as the animal may be fat or lean—if 
fat, the tension is greater; if lean, the tension is less. A contraction 
of the skin seems to occur immediately upon its removal from the 
animal; whether this is due to the releasing of the natural tension 
of the skin, or whether there is an actual muscular contraction due 
to the reflex of muscles which continued to contract for a short 
period after death, it is not possible to say. It is certain, however, 
that as accurate a measurement of the green skin as can be made 
shows that it is inches shorter and narrower than before its removal 
from the body. The effect of salting was to increase in every in- 
stance the size of the green skin as ascertained previous to salting. 
However, neither the length nor the width of the salted skin equals 
that of the same skin on the animal. This can be made more appar- 
ent by a scrutiny of the table of comparative sizes of green and 
salted skins, with the length and width of that skin on the animal. 

On July 27, 10 skins were picked out at random from those lying 
on the pile with only the hair side exposed, and were weighed just 
as they came from the field. After this first weighing they were 
given to expert skinners with instructions to remove carefully all 
blubber from each pelt. After the blubber was so removed the 
skins were weighed again and salted. On August 1 and 7 they were 
again weighed. The results of the weighing are here given in detail: 


WEIGHTS OF SEALSKINS WITH AND WitrHoUT BLUBBER AND BEFORE AND AFTER 


SALTING. 
; With ordinary rs Aug. 1, after 5 Aug. 7, after 11 
Serial number. tahben: With no blubber. days salting. days salting. 
Pounds. | Ounces. | Pounds. | Ounces. | Pownds. | Ounces. | Pounds. | Ounces. 
TC ee ee 6 12 5 1.75 4 13. 25 4 14. 7, 
seen aa -.c sw 6 8 5 1.25 5 2,25 5 3.75 
(ip) SSE Pe ees 6 14.5 5 6. 25 5 2.25 5 5.75 
Uk {=e eee 6 14.75 5 2.75 5 Lio 5 5.5 
en oo Sears 5 4 3 7.25 3 8.5 3 9 
Dees ost woke wer oa 6 14.75 4 12.5 4 11.25 4 12.5 
a Se pee 7 1.75 5 4.5 | Ee eee 5 1 
oo BE ieee erate 6 13.25 4 12.75 4 8 4 12 
Co ee ee 6 15.5 +t 13.75 5 5 4 15. 25 
Ae nn aretha mts 5 6.75 3 14.75 at 2.5 4 3.25 
OMA sd.ok saa 65 9.25 47 13.5 47 2.25 48 2.75 


This is an interesting experiment on the effect of salt upon skins 
from which all blubber was removed before salting. These skins 
when salted green, however, were dry, i. e., carried no moisture other 
than the animal juices, whereas after salting they were dripping wet 
from the water in the bottom of the kench, where they had been salted. 
The result, nevertheless, would indicate that the greatest loss in 
weight through salting occurs from the blubber adhering to the skins, 
and not from the skins themselves. 

The net result of all these experiments is to show conclusively that 
sealskins do not gain weight in salt, but on the contrary lose weight 


90 FISHERY AND FUR INDUSTRIES OF ALASKA IN 1912, 


through the action of the salt on them. Were it possible to have all 
skins taken off the carcass with a uniform thickness of blubber adher- 
ing, to have them at the time of salting each carry the same amount 
of moisture, and to have each absorb the same amount of moisture 
while in salt, it is certain that each skin would show the same per- 
centage of loss in weight through salting. It is impossible, however, 
to have these conditions uniform. If the day be dry, the fur onthe 
skin will be dry, and will be salted without moisture other than that 
furnished by the natural animal juices in the pelt. If the seals on 
such a day are ‘‘dipped”’ in a pond before killing, as often occurs, 
or if rain be falling at the time of killing, the skins will reach the salt 
house with varying quantities of moisture and be salted in such con- 
dition. When afterwards the skins are weighed out of salt, the differ- 
ing amounts of moisture in them undoubtedly will affect accordingly 
the percentage of loss in weight. 

It must be understood, also, that moisture, both from that carried 
in the fur, if the fur be wet when salted, and that extracted from the 
pelt itself by the action of the salt, is expressed from the skins in salt 
by the pressure of the skins above when salted in the kench and when 
in the pile known as the book. Water always is found on the floors 
of kenches, and those skins at the bottom are immersed in it. Like- 
wise, there is always seepage from the book of liquid from the upper 
skins which saturates those skins salted below them. When these wet 
skins are weighed out of salt they must of necessity weigh more, 
because of the presence of this: moisture, than those from which the 
moisture has been extracted, thereby causing a variation in the per- 
centage of loss in weight through salting. 

It must be remembered, furthermore, that probably no two skin- 
ners skin seals alike. Some skinners unknowingly leave more blub- 
ber on than do others. Some leave a uniformly thin layer of blubber 
over the entire skin, and others, because of a relative lack of skill, 
will leave irregular patches of blubber of varying thickness. Others, 
because of an eccentric manner of holding the skinning knife, will 
shave the skin closely with the point, but will leave the blubber much 
thicker toward the haft. If the skin carries blubber of equal thick- 
ness over its whole surface, necesssarily the action of the salt will be 
uniform over the entire skin. If, on the other hand, the skin con- 
tains blubber in areas of uneven thickness, or if it carries blubber on 
some portions and no blubber on other portions, the action of the 
salt will be unequal in effect, because salt can not penetrate a thick 
mass of blubber as quickly as a thin layer. 

So also, new salt, which contains many fine particles as well as 
the coarse grains, will act more quickly and effectively upon skins than 
will old salt. The smaller particles in the new more readily dissolve 
and form solution; besides, the old salt has become more or less 
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coated with grease from previous contact with skins; the smaller 
particles have been dissolved for the same reason, leaving only the 
larger grains, which dissolve less readily. These, and perhaps all 
other elements, operate to change or vary the percentage of loss of 
weight from sealskins through salting. That these skins almost 
invariably do show a loss of weight through the action of salt on them 
is remarkable in view of the many factors which operate to influence 
the weight. 

If a test must be applied by which the work of killing seals on the 
islands is to be checked, that test should be by weighing the skins as 
heretofore, and not by measuring the skins, as has been suggested. 
The test of weight can be applied immediately after the animal has 
been killed and skinned, and thereby a close connection can be kept 
in the minds of the workmen between the size of the animals taken 
and the weights of their skins. On the other hand, it has been shown 
that no test of the size of the skins which is worthy of consideration can 
be taken until at least five days after the animals have been driven, 
slaughtered, and skinned. If the killing gang must wait five days 
before knowing whether the seals taken on any date are taken con- 
formably to regulations, or the contrary, it is submitted that the 
information, when finally obtained, will lose much of its value. 

These tests are useful, not so much in instructing the sealers as to 
their duties, but in convincing others that the work of the sealers is 
in conformity with regulations. Assume,-for example, that the 
regulations prescribe the killing of 2-year-olds only. It is obvious 
that whatever test is prescribed, whether by the weight or size of 
skins, can not be applied until after the animal has been killed and 
skinned, when it is too late to rectify any mistakes with regard to 
their taking. The clubber must first kill the seals before he can 
either weigh or measure their skins, and in selecting them for killing 
he must depend solely upon his judgment and his experience. He 
must be able to tell accurately the ages of the seals coming before 
him, and he must, in advance of weighing, guess the weight of a skin 
on a live seal to within a few ounces. So far as is known, there is no 
method whereby to determine mathematically the age of a seal, or 
the size and weight of its skin previous to the death of the animal. 
Any method, therefore, can not be an aid to the seal killer except in 
so far as he may by it be able to verify the accuracy of his work after 
it has been done. 

The various weights and measurements of seals and sealskins taken 
during the summer are appended, 
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BRANDING FUR-SEAL PUPS. 


In the summer of 1912 the foundation of an experiment was laid 
having for its object the determination of the question of the ages 
of seals and other related questions. 

The law permits the killing of male seals of certain ages and pro- 
hibits the killing of others, but there is no mark, anatomical char- 
acter, or other characteristic by means of which it can now be said 
that a certain seal is a 2-year-old, another a 3-year-old, and so on. 
Without placing upon the seal some distinguishing mark it is impos- 
sible to follow through its life from year to year. A certain seal 
may be observed in a certain place one year, but there is no known 
way by which that seal can be picked out from among the thou- 
sands that return the next year. 

As a matter of fact, the only Alaska fur seals in the world whose 
ages are actually known (pups of the year excepted) are the three 
now in captivity in Washington. 

The best jucgment growing out of long experience has been and 
is used in dealing with these matters. Seals possessing a size within 
certain limits and showing certain characteristics of color, etc., are 
called yearlings, or 2-year-olds, or 3-year-olds, but it is not known 
they are what they are called; at best, judgment, opinion, or con- 
jecture, not knowledge, has been relied upon. 

A system of branding by which a permanent, distinguishable mark 
is placed on the seal would supply actual knowledge regarding this 
matter. Such a system was applied in the summer of 1912, 
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Early in September Mr. George A. Clark and Mr. M. C. Marsh, 
with native helpers, branded 1,741 pups, male and female. Others 
were branded later and the total number for both islands brought 
up to 5,529. 

The branding was done with a hot iron shaped like the letter T, 
and applied on the top of the head. The head was selected as the 
best place for the mark because it is the spot aimed at by the club- 
ber, and the mark is to warn the clubber to save the animal bearing 
it. It is the best place for the brand also because the skull offers a 
firm base on which to work, superior to the yielding surface of the 
back. 

The 5,529 pups branded this year, while not as large a number as 
was desired, will form a basis from which much valuable informa- 
tion may be expected. From those returning in 1913 a certain 
small number should be killed and careful measurements and weights 
taken both of the animals and their skins. The exact age of these 
animals will be known. The measurements and weights will estab- 
lish a standard for the yearling. In the season of 1914 from the 
survivals of this body of branded seals a similar number will be 
killed, weighed, and measured. These animals will be definitely 
known to be 2-year-old seals, and the data furnished by them will 
fix the standard for that age ef seals. Similar killings, weighings, 
and measurements will be made in 1915 and the standard for 3-year- 
olds established. Similarly the standards for other ages will be deter- 
mined, and from the final survivors the breeding period and age 
limit can be learned. 


ABSENCE OF DEAD PUPS. 


The subject of natural mortality among the seal pups is discussed 
at length in the report of the naturalist, and also by Mr. George A. 
Clark. 

In 1896, 11,000 dead pups were found on the breeding grounds, 
or 9 per cent of the total birth rate. As these were found early in 
the season before starvation from the killing of the mother seals by the 
pelagic sealers could have resulted, it was evident that this was not 
the cause. An examination of the dead pups also showed that they 
had not died of starvation, but that they had died from other causes, 
chiefly as a result of trampling in the overcrowded rookeries. Later 
in the season, after the effects of pelagic sealing began to show, fully 
16,000 more dead pups were counted whose death was undoubtedly 
due to starvation. 

In 1912, for the first time in many years, there was no pelagic 
sealing, and it was, therefore, with much interest that the rookeries 
were searched late in October for dead pups, with the result that 
not one starving pup nor one dead of starvation was found. Con- 
trasting this with the conditions in 1896 and in other years when 
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pelagic sealing was carried on, and when thousands of pups »which 
had died of starvation..were observed, it is easy to believe that the 
herd will rapidly increase now that the great cause of its depletion 
has been removed. 


CENSUS OF THE FUR-SEAL HERD. 


In the season of 1912 it was possible for the first time in the his- 
tory of the fur-seal herd to take a complete census of the various 
classes of seals present on the islands. This work was done by Mr. 
George A. Clark who, as secretary of the fur-seal commissions of 
1896 and 1897, made the partial enumerations and estimates of 
those years, and who made also the approximate enumeration of 
1909. Again, Mr. Clark spent the summer of 1912 upon the Pribilof 
Islands, devoting his entire time to a study of the fur-seal herd. 
The details of his work are set forth at length in his official report. 

The census of the herd, as taken by Mr. Clark, shows seals of the 
various classes present as follows: 


Pee oriin. With harcms (Actual COUNE) - (occ. cs Se cc one crcawsecccvcscce 1, 358 
mien coune DUS (ACtUA) COUNL).-- oon os anie oe als sane vido ves wn gete ceeacwes 312 
Bamme pround bulls (actual count):.. 2022.05.20 Se oe lives 302 
ieaniged reserve males’ (actual count) 2:2. 6 220)... 225 YL A Ro 2, 000 
Peer COMME) 202253242. cf ices ess Bets cage Js. och wa nbeek cakes 81, 984 
Breeding cows (equal in number to the pups)................-------- eens 81, 984 
iemaiming nonbreeding seals (estimate).......2.......'ccnc-slecccceemcece 48, 000 

tO T 52. ct Hote os orenisats eats peeress lee eatares Joska tested 215, 940 


It is important to note that an actual count was made of all the 
active bulls, all the idle and young bulls, all the hauling ground bulls, 
all the 3-year-old males marked and reserved for breeders, and all 
the pups. And, as the number of breeding cows is the same as the 
number of pups, their number also was definitely determined. The 
only classes not actually counted or whose number was not defi- 
nitely determined by the count of other classes were the yearling 
males, the yearling females, the 2-year-old males, the 2-year-old 
females, the 3-year-old males that were not branded, and an indefi- 
nite number of 4-year-old males. These were estimated at 48,000, 
which is probably an underestimate. 

The seals embraced in the estimate of 48,000 nonbreeding seals 
include all the yearlings (both males and females), all the 2-year-olds 
(both males and females), all the 3-year-old males (excepting the 
2,000 branded for reservation), of which there was a great number, 
as shown by the rejections in the drives. These classes, as shown 
‘»y the counts and estimates of 1911 (which the more careful census 
of 1912 showed to be under rather than over the actual number), 
totaled 66,265. Deducting from this number 3,764 (the number 
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killed between August 10, 1911, and August 11, 1912) and allowing 
a natural mortality of 14,500 (which is excessive in the absence of 
pelagic sealing), we arrive at the 48,000 of Mr. Clark’s estimate. 

It therefore seems certain that the Alaska fur-seal herd at the 
end of the killing season of 1912 (August 10) numbered at least 
215,940 seals of all ages, and the proportion of seals of the various 
classes shows it to be in an excellent condition. 


MINOR FUR INDUSTRIES. 


By Harry J. Curistorrers, Warden. 
and 
LEE R. Dice, Deputy Warden, 


SCOPE OF FIELD INVESTIGATIONS. 


In order for the warden and deputy wardens to perform their duties 
intelligently it was necessary for them to make a study not only of 
trapping and trading methods and conditions, but of the general 
natural history of the regions visited, giving particular attention to 
the distribution, abundance, habits, enemies, and food of the various 
species of fur animals, and the relations to them of the birds and 
other animals found in the same regions. 

Headquarters were maintained at Fairbanks and at Tanana, with a 
camp for a short time also on the Chena River about 30 miles above 
Fairbanks. In October, the Circle trail and the adjacent region was 
patrolled, as was also the Valdez trail, and a trip was made into the 
Mount Hayes-Delta country in November. 

In the latter part of December and early January the early catch 
of foxes was brought into Fairbanks by traders and trappers of the 
surrounding region. During this time the warden gave most of his 
time to inspecting the furs and interviewing the men. An arrange- 
ment was made with the dealers whereby all persons bringing in furs 
were reported to the warden, who at once called on them for the pur- 
pose of inspecting the furs and acquainting them with the law and 
regulations. A few lots of unprime skins were found, the most im- 
portant being eight early mink skins brought in by a prospector and 
trapper from the upper Kantishna. The skins were burned by the 
fur warden with the assistance of the trapper. As this was his first 
trapping experience, and as he had not been in from the hills for three 
years, he was let off with this and a warning. He promised not to 
begin trapping hereafter until the open season. 

In February a trip was made into the region south of the Tanana 
River. This region proved to be continuous swamp land, a large 
part of which had been burned over recently. As a result the only 
fur animals seen were a few rabbits. 

Upon returning to Fairbanks a trip was planned to the headwaters 
of the Chena, thence across to the Goodpaster River and to Lake 
Washburn, where it was intended to make extended investigations, 

99 


100 FISHERY AND FUR INDUSTRIES OF ALASKA IN 1912. 


but instructions received from the Bureau to keep expenses as low as 
possible made it necessary to abandon this and all other important 
work involving any considerable expense. All that could be done 
was to make short daily trips into the surrounding country. Al- 
though this was unfortunate, the timie was not wholly wasted, as it 
gave an opportunity to see the spring.skins brought into Fairbanks 
from many regions. 

The deputy warden in charge at the Tanana headquarters left that 
point in February and established a camp at the headwaters of the 
Kuskokwim River, remaining until June, when he made a trip down 
the river to Bethel, thence to Russian Mission, St. Michael, and Nome, 
where he arrived the end of September. Meantime, starting in July, 
the Fairbanks party traveled down the Tanana and the Yukon to St. 
Michael and thence to Nome, making stops wherever possible to ac- 
quaint the traders and others with the fur law and regulations and to 
gain a knowledge of conditions’ in that country. The visits to St. 
Michael and Nome were particularly important because of the promi- 
nence of those places as shipping points for raw furs. 


NATURAL FEATURES OF INTERIOR ALASKA. 


The interior of Alaska, north of the Alaska range, shows, in general, 
broad, nearly level valleys and massive rounded hills, rising in many 
cases above the timber line into high, isolated domes. Northeast of 
Tanana these bald domes form an extensive range and in some in- 
stances rise to the height of over 5,000 feet. 

Thé Mount Hayes district is the source of many small streams which 
ultimately empty into the Tanana River. This district is composed 
of a continuous rangé of mountains and high, bald hills. Near the 
mountains there are high plateaus, miles in extent, forming an ad- 
mirable feeding ground for caribou. The Tanana near Salchaket 
begins to widen out for about 100 miles into the broad Tanana Flats, 
wherein are many islands. Near its confluence with the Yukon it 
widens again and from Tanana down the Yukon itself is much wider 
than the upper Yukon. 

The Yukon country from Tanana to Andreafski is very uniform in 
character. The southern'side of the river is mostly a low, level coun- 
try, while the northern side for miles consists of continuous high hills, 
mostly heavily forested with white and black spruce, birch, and cot- 
tonwood. Bélow Holy Cross the hills are’ not as numerous, and 
from Anvik down there are a great many islands covered with’ ini- 
penétrable willow thickets. Near Andreafski the tundra region be- 
gins and the country becomes low and very level. 

The North Fork of the Kuskokwim rises among the hills’ north of 
Lake Minchumina. Most of these hills aré low, but a few domes rise 
to altitudes of about 3,500 feet. One of these is’ Mount Sischoo, 
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which rises between the Kuskokwim and the Novi drainage systems. 
The stream until the junction with the McKinley Fork is clear and 
very sluggish and winding. The McKinley Foik is a swift glacier 
stréam carrying much mud in suspension, and from this point on the 
Kuskokwim is muddy. With the union of the East and South Forks 
the’ river becomes of large size and moves with increasing velocity 
toward the sea. Many small lakes occur in the broad valley of the 
river and these are especially abundant on the upper part of the 
river. No hills of any size are touched by the river till the neigh- 
borhood of Georgetown is reached. The valley is forested with the 
same forest typical of the Yukon Valley—that is, black spruce 
forest with white spruce and birch along streams and on favorable 
hillsides. Below Akiak the valley spreads out to join with the 
Yukon in forming the Kuskokwim-Yukon delta. 

The region along the Yukon and Kuskokwim Rivers and their 
tributaries is in general rather heavily forested. The larger un- 
forested areas are the tundra along Bering Sea and the portions of 
the hills above timber line in the interior. Along the rivers there is 
commonly a mixed forest of white spruce, white birch cottonwood, 
alder, and willow. ‘This forest forms a narrow strip along the rivers 
and small streams, and often extends for a considerable distance up 
the ravines. On favorable south slopes it may extend over the 
lower hills, even up to timber line. 

The vast forests which cover the low hills and the greater part of 
the valleys of the interior are composed mainly of black spruce. The 
trees are mostly a stunted form growing from 6 to 20 feet high and 
with trunks from 1 to 4 inches in diameter. The forest is not, as a 
rule, very dense, so that a person can easily walk between the trees. 
The ground is usually heavily covered with moss, and shrubs of vari- 
ous kinds grow in the available space. These shrubs are principally 
Labrador tea, dwarf birch and willow, raspberries, blueberries, and 
currants. A species of larch recently described as new, under the 
name Lanz dlaskensis Wight, occurs frequently and seems to grow 
between the black spruce and stream forest or mixed in the black 
spruce forest in damp situations. It does not flourish, however, 
atid appears to be soon crowded out by the spruce. The trunk reaches 
a maximum diameter of 10 inches at 2 feet above the ground. In 
favorable situations the black spruce may reach a diameter of 12 
inches, while white spruce are often found with a diameter of 24 
inches. 

On the Big Chena and upper Tanana there were formerly a great 
many large white spruce, but on the former especially they have 
béén much cut for sawmills. 

The hills above timber line are covered, except in very rocky 
situations, with moss, grass, and low shrubs. Moss in which is 
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scattered the lichen, “‘reindeer moss,” is the predominating feature, 
but considerable meadows of grass occur. Dwarf willows are found 
extensively in the ravines and protected coves far above timber line. 
Scrub alders also often form dense thickets above timber line and 
occur sometimes as a fringe above the white spruce and birch forest 
where this reaches the tree line. In many places dwarf birch and 
blueberries are found abundantly in large patches a short distance 
above the limit of trees. 

The larger rivers form in various portions extensive mud or sand 
bars which at first become covered with equisetum. <A few years 
later willows appear and they in turn give way to alders. Finally 
cottonwoods succeed the willows and alders only to be crowded out 
by the white birch and white spruce forest. If sufficient time be 
given the formation the white spruce finally becomes the dominant 
tree. In the shade of the stream forests a few grasses grow in places, 
and if the shade is not too heavy, bushes of cranberry, raspberry, or 
currant may cover the ground. Dwarf alders may also persist, but 
outside of these there are few other shrubs. 

On the south hill slopes bordering Lake Minchumina an extensive 
white-birch forest is found. The trees of this forest are very uniform 
in size and height, being from 6 to 12 inches in diameter and about 
50 feet in height, with no large branches till near the top. A few red 
birches and young white spruce are also found. ‘The forest floor is 
covered with low cranberry bushes, other shrubs being nearly absent. 
No pure birch forest of this extent was seen elsewhere. 

In the change from a lake to a swamp and finally to land trees do 
not gain a foothold until several other stages have been passed 
through. Around a typical lake of the interior there is, first, a 
fringe of equisetum extending into the water until it has reached a 
depth of about a foot; next comes a fringe of sedges which may start 
at the very edge of the water; then, in order, on the drained ground 
comes a strip of grass and finally willows, alders, cottonwoods, and 
the forest of white spruce and white birch. Within the lake itself 
there are large patches of water lilies. In the black-spruce forest there 
is another form of lake border in which sphagnum moss grows directly 
to the water’s edge and there is little or no grass, sedge, or equisetum 
about the lake. 

In the level parts of the valleys and on some of the high plateaus 
extensive formations of niggerheads occur. The niggerheads are 
formed by the growth of thick, tough clumps of grasses, which elon- 
gate each year until the head is several feet above the ground. As 
the tops grow very close together it is almost impossible to travel 
through a country composed of high niggerheads. These grasses are 
often found in black-spruce formations with the spaces between the 
heads filled with moss. As the niggerhead formation often changes 
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gradually into the black-spruce formation it appears to be merely a 
local variation of the latter. 

Extensive patches of blueberries occur in the slightly timbered 
areas in the valleys over the entire interior. ‘These areas are as a 
rule covered with moss and a few black-spruce trees occur. Blue- 
berries, raspberries, currants, and rose haws form a considerable 
part of the diet of certain birds and animals throughout the fall and 
early winter. 

Along the Bering Sea coast typical tundra formation is found. 
This consists of a form of niggerhead grass in which blueberry bushes 
are often common. Near the rivers the tundra is crossed by many 
small streams, sloughs, and ponds which make travel almost impos- 
sible during the summer. The tundra reaches a short distance east 
of Andreafski, on the Yukon, and Bethel, on the Kuskokwim. A few 
willows are found in favorable places a short distance below these 
points. Between the two rivers the tundra extends much farther 
eastward, being found on the Kuskokwim-Yukon portage. 

This somewhat full description of the forest conditions prevailing 
in the various regions visited is given because they are so largely the 
determining factors in the distribution and abundance of the fur- 
bearing animals. 


TRAPPING AND HUNTING GROUNDS. 


One can not fail to be impressed by the comparative scarcity of 
birds and mammals in the interior of Alaska, not only in the number 
of species but also in the number of individuals, in proportion to the 
expanse of uninhabited country. During the migrating periods large 
flocks of birds are often found, but they are the product of a large 
area of country. In certain localities colonies of small mammals can 
be found, but these localities are few. One may often walk for hours 
in seemingly favorable districts without encountering a single species 
of vertebrate life. In general, the individuals in any given region 
are few in number and are thinly distributed. 

It has been stated by previous writers that the fur trade in the 
interior of Alaska has dwindled to insignificance. Yet the shipments 
of fur from Alaska during the fur year from November 15, 1911, 
to November 15, 1912, were far in excess of the purchases of the 
old Russian-American country for any single year. The fur trade 
to-day is, however, divided among a large number of dealers, and thus 
appears to be very small. The fur animals are extremely scarce in 
comparison to their abundance of a few years ago. The high price 
which the various skins now command has caused the animals to be 
hunted more assiduously than ever before, and as a result the total 
output is relatively high. 


104. FISHERY AND FUR INDUSTRIES OF ALASKA IN 1919, 
THE FAIRBANKS DISTRICT. 


The Fairbanks fur-bearing district covers a very large territory. 
Around Fairbanks proper no real trapping can be done. Fairbanks 
itself is quite a large town, and its mining district runs out for many 
miles over ‘‘the creeks.’”’ Where considerable mining and prospect- 
ing has been carried on for a term of years the fur bearers have been 
exterminated. 

Fairbanks is situated on the Chena Slough, about 4 miles across 
country from the Tanana River. Going up the Chena Slough about 
15 miles, we strike the Chena River, a clear-water stream. Even on 
the river about 50 miles up a potato farm is found, and farms are also 
found in several places fronting the Tanana. No good trapping 
grounds can, therefore, be found nearer than 150 to 200 miles from 
the city. South of the city and the Tanana River occur miles of 
continuous swamp, in which no trapping can be carried on. Good 
trapping grounds are, therefore, found only long distances from Fair- 
banks. The best regions are the headwaters of the Chena River, 
which empties into the Tanana at Chena; headwaters of the Salcha, 
emptying into the Tanana at Salchaket; headwaters of the Good- 
paster to the Volkmar River and the Healy River. The Chatanika, 
emptying into the Tanana at Tolovana, has good mink-trapping 
grounds, and the Kantishna and Nenana, with their tributaries, have 
at different points good grounds for several species—mink, marten, 
fox, and lynx. The streams above mentioned are all clear-water 
streams. 

The Tanana River itself is a very muddy glacial river. The water 
is very cold and swift. A good swimmer can keep up in the water 
only a short time, as it is so cold that cramps set in. To fall over- 
board invariably means to drown. The river is hardly navigable 
above Chena, being in places 1 or 2 miles wide and full of flats. 

The post farthest up the headwater of the Tanana, Newton’s 
trading post, is near the mouth of the Healy River. The same 
trader has run this post for a number of years. He has a large 
Indian trade. Formerly he obtained a large number of fox and 
beaver. Fox were destroyed by poison several years ago and are 
now seldom obtained. Beaver were also nearly extinct before the 
close season was established. The main fur which he obtains is 
mink and marten, more of the former. Both species have in the 
district a good dark color. This dealer ships his furs from or sells 
them in Fairbanks. 

The Salchaket trading post, at the mouth (ket) of the Salcha 
River, is owned by a trader who has been there for a number of years. 
The Salchaket Indians, with whom he has the larger trade, are a 
very industrious, clean class of natives, as Indians go. They do a 
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great deal of hunting and formerly a large amount of trapping: 
Since the establishment of this mission, however, they hardly evér 
go trapping until February. Mink and marten are about the only 
furs’ purchased. The marten are of a very good quality, but the 
mink are too often’ a dark brown, somewhat lighter than the average’ 
dark-chocolate mink of the interior. This is not due to any fault in 
the mink, but to the fact that the Indians do most of their trapping: 
after the first of the year. This trader has a winter post office, but 
sends most of his furs to Fairbanks. 

At Chena furs are seldom sold. Trappers prefer to take their 
catch to Fairbanks, where there is more competition. 

The Nenana trading post and post office is run by a trader who 
ships most of his furs by mail. He gets nearly all the Nenana 
Indian catch and a large number of white-trapper furs from the 
Kantishna and Nenana rivers. The rest of these furs go to Fair- 
banks As these rivers run through a varied country from the high 
mountains’ of the Alaska range to the lower swamp lands near the’ 
mouth, a varied collection of skins is obtained. The middle country 
between the Nenana and the Kantishna is a good lynx country. 
The trader at Nenana obtains from 50 to 100 a year. The vari= 
colored martens from the upper Kantishna and the darker-colored 
ones from the Nenana are brought here. The mink are of a good 
quality, and several hundred are brought in each year. The Nenana 
Indians catch a great many muskrats, which are plentiful néar the 
mouth of the river, and may be obtained without much exertion. 
Foxes were quite common toward the Alaskan range, but are now 
not so common. 

The Tolovana trading post, at the mouth of the Chatanika; is 
run by two traders. A large number of mink and muskrat’ are 
obtained by the Indians here, also a few lynx and fox. The country 
is mostly low, covered with spruce forests, though farther up the 
Chatanika it becomes quite hilly. Most of the fur obtained is sent: 
to the Fairbanks store of this company. 

Though the country around Fairbanks has long ago been trapped 
out, more furs are handled there probably than in any other place’in 
the interior of Alaska. Competition is very strong, so it is with credit 
to themselves that the reliable dealers refuse to buy a collection con- 
taining unprime skins. Trappers, and some traders, come here from 
far distant points to dispose of their winter furs. The best of the furs 
purchased here are sold locally at high prices. 

There are several dealers in fursat Fairbanks. Individuals also often” 
buy small lots, pick out a few of the best skins, and ship the others. 
One firm handles the largest proportion of goods purchased directly in 
Fairbanks. They make a practice of picking out and selling. in sets 
locally the best-matched skins. In this way they can get about 'one- 
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third more than by shipping them to the States. A large number of 
small shipments to furriers will thus have come directly from this 
company. Mink, marten, and ermine are the principal furs handled 
by them. In sets the following prices were obtained on an average 
during the past season: Mink, $7 to $8; marten, $13 to $15; ermine, 
$1.50 to $1.75. The price on ermine was above value owing to the 
large local demand; $1.25 to $1.75 being all an extra good bunch is 
worth in the States. Below is an estimate of the number of the skins 
purchased by a company at Fairbanks the past season and the average 
prices per skin: 


Furs PurcHaseD By ONE DEALER AT FarrBANKS, SEASON OF 1911-12, wiTH 
AVERAGE PricES PAID THEN AND IN 1910-11. 


Average Average 


Species. Number. | prices paid | prices paid 
1911-12. 1910-11. 

METS A = Bepose ee obdaGec COROCoCO COS nGeebuGaEondccs teapocouacenog 600 $9.00 $7.00 
IW DV pes bab ccenddadc se See cdeecoEaar od sbdoeoos sho soudac dees aBesauose 700 5.00 3.50 
IOP PoC Sa sce bey S4dQCd dad OO MO ReCeBeObOAS4 Iod 4oa6 ce odene sos socapodac 350 1.15 -50 
IND eG b w anSndcoapbeec suaeenS SasdGEdecedsEEaSe OLS sao cuMsocSesOnee 20 8.50 7.00 
INOXACTOSS eo pees ns sees aoe sects cae sas asic eee een lecesiclece este mels ce 15 12. 50 8.00 
WWiO HW GRIGG seas ee rae eis ais iene eicinis  eleieinicias eile es aisielssieinweinintayaetemia 15 6.00 5.00 
Oftereee sce = ene ca eapae cade ces tanicctinn Scleeccciseeebe se oeceacnade 3 10.:005|- cscs eee 
VOUS SAAS AGS BE cob ese Sado nose BSs6p SAG SEARS OSOH OSE Ds lose oon cHoseDose 6500 | cc eceeeeeeee 
pyrite seca eeeacne ees shinces ssiaca a cbnetasemeteasatnissmecetcess se 30 22.00 18.00 


This table shows the considerable increase in the prices paid in 
1911-12 over those of 1910-11. 

There are several other buyers at Fairbanks, each of whom buys 
about the same quantity as the one whose figures are given in the above 
table. 

Several extra fine skins were brought into Fairbanks during the past 
season, among them being two very dark and unusually beautiful 
marten that sold for $100 and three beautifully matched silver-gray 
fox skins brought in by a prospector. These were shipped to London, 
where they brought $600 each. 


TANANA DISTRICT. 


The region about the mouth of the Tanana is rather low and full of 
small streams. Back some distance from Tanana the country con- 
sists chiefly of low hills with small valleys and streams between. 

No large quantity of fur is obtained near the post itself; most of the 
fur brought in to Tanana comes from points 40 to 50 miles distant. 
Near by, however, in the many sloughs about the mouth of the 
Tanana, considerable numbers of muskrat are trapped or shot. A 
good many mink also are obtained. Marten are brought in from the 
hilly country. 

As there are no important trading posts along the Porcupine and 
Chandlar Rivers (which join the Yukon near Fort Yukon), consid- 


MINOR FUR INDUSTRIES. 107 


erable quantities of furs are brought down to Tanana from that region 
as well as from Fort Yukon and Rampart. Still greater quantities 
‘come in from the Tozitna and upper Melozitna Rivers. The total 
quantity of furs brought to Tanana in 1911—12 was greater than in the 
previous year. The high prices paid induced more trappers to go out 
and to trap more energetically. 

There are at Tanana three principal buyers of furs. The business 
is increasing and good prices are paid, but almost invariably in trade. 

A large proportion of all the fur animals of the interior of Alaska 
are represented among the furs brought in to Tanana. The most 
abundant is the muskrat; the most important are mink and marten, 
most of the latter being pale in color and not so valuable as the darker- 
colored individuals, a few of which are seen. Even a few white fox 
were brought in from the upper Melozitna. Beaver are found in the 
small streams and ponds. The law protecting them until 1918 is gen- 
erally observed. Reports were current that one or more companies 
had bought some beaver, but they could not be verified. It is prob- 
able, however, that a few are killed by the Indians for food. A few 
fox and lynx are brought in from the Yukon hills. 

The number of furs of each kind bought in 1910-11 and 1911-12 by 
one principal company at Tanana was as follows: Muskrat, 1,500 to 
2,500; marten, 500 to 700; mink, 300 to 400; ermine, 100; lynx, 10 to 
15; black bear, 11; cross fox, 10; red fox, 25; land otter, 10; white 
10%, 2. 

RAMPART. 


Rampart has recently become a fur-buying post of some importance. 
It shares with Tanana and Fort Yukon the catch from the Porcupine 
and the Chandlar Rivers. It is in a good mink region. Considerable 
mining is carried on, and as the country is not old enough to have 
been thoroughly trapped out, the prospectors and miners are able to 
obtain a good many furs during their idle winter months. 


FORT YUKON DISTRICT. 


Fort Yukon is an important trading point for the large settlement 
of Indians located there and on the Porcupine and Chandlar Rivers. 
There is an Episcopal mission at Fort Yukon and the Hudson Bay 
Co. formerly had a post there. 

The principal local trader reports that the quantity of furs handled 
there now is about as great as at any time in the past. The most 
important species are mink and marten; those coming from the 
Porcupine and Chandlar Rivers are said to be the largest, darkest, 
and most heavily furred to be found anywhere in Alaska. Lynx 
formerly constituted a very large part of the catch; a large number 
are still obtained, though it is claimed that a few years ago the lynx 
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suffered an unusual mortality from some unknown disease and that 
the species has not yet regained its former abundance. 


KOKRINES. 


This place, situated on the Yukon about 75 miles below Tanana, was 
formerly an important Russian trading post. Later it was continued 
by the man whose name it now bears and still later by the Northern 
Commercial Co. In the winter of 1911-12 the store burned and has 
not been rebuilt. It is understood that other stores have been 
established. 

The Melozitna, coming down from the high Yukon hills and enter- 
ing the Yukon below Kokrines, flows through an excellent trapping 
region, especialy for marten, mink, and otter. A new mining camp 
called Ruby has recently been established a short distance below 
Kokrines, and if this camp remains the furs of the region will probably 
go there. 

KOYUKUK. 


This place is. on the Yukon at the mouth of the Koyukuk River 
and perhaps 100 miles below Kokrines. It is an unimportant place, 
consisting of a small trading post and a telegraph station. The region 
round about is low, somewhat hilly, covered with spruce, and isa good 
country for mink and muskrat, and marten and foxes farther back 
in the hills. It is a fair trapping region and apt to remain so for some 
time. Some black bear are found near Koyukuk in the Yukon hills. 


NULATO. 


Nulato is situated on the Yukon a short distance below Koyukuk, 
and is a small Indian village with a few whites. The Indians mostly 
have some Russian blood and are of a somewhat higher class than 
usual. There are two stores here. 

The wooded hills and valleys about Nulato constitute an excellent 
mink and marten country. Muskrat are also abundant. <A few red 
foxes come from the Koyukuk, but there are no white foxes or wolves. 
Lynx are not uncommon, one white man having snared 16 during 
the past winter. 

The local traders this season handled about 2,000 muskrat, 800 mink 
worth $3.50 to $4.50 each, 400 marten worth $6 to $8 each, a few 
ermine caught chiefly by the squaws, 16 lynx, and a few foxes. 

About 40 miles below Nulato is Kaitag, a small trading post with 
one store and a telegraph station. The country is like that about 
Nulato, very hilly, full of gulches and small streams, and covered with 
a continuous forest of spruce and birch. 
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ANVIK. 


At the mouth of the Anvik River, about 200 miles below Nulato, 
is the Anvik Episcopal mission. There is here a considerable settle- 
ment of Indians who hunt and trap up the river and a short distance 
in the adjacent country, catching mostly mink, foxes, and marten. 
There is one small trading company which buys their cateh. 


HOLY CROSS. 


Holy Cross, formerly called Koserefsky, a Catholic mission, one of 
the largest on the Yukon, is about 50 miles below Anvik and near the 
mouth of the Innoko River. There is here a considerable settlement 
of Indians, mostly half-breeds. There is one store, owned by the 
mission, also a school conducted by the mission. 

The country, so far as adaptability to fur animals is concerned, is 
similar to that about Anvik. Directly across the river from Holy 
Cross the Shageluck slough empties into the Yukon. Although in 
the forested region, the country is flat and suitable for mink and 
muskrat. There are several small Indian settlements at different 
points on the slough, and several small traders have located among 
them. Some little distance from the mission beaver occur in con- 
siderable numbers, but the mission authorities do not permit them 
to be killed except rarely for food. Mink, marten, muskrat, and otter 
are the principal furs obtained. 

About 40 miles below Holy Cross is a Russian post where there is.a 
single trader, and 20 miles farther down is another. 

This region is the beginning of the treeless zone. Marten and other 
arboreal species are therefore not present. ‘The principal species are 
muskrat, mink, and foxes. The last trader referred to obtains 
annually 200 to 300 foxes, 600 to 700 mink, and a larger number of 


muskrats. 
ANDREAFSKI. 


This is.a small post of no great importance, situated on the Yukon 
at the mouth of a small river of the same name. ‘There is one trading 
company here. 

Andreafski is in the treeless tundra region. No trees are to be seen 
anywhere, only the wide expanse of grass-covered tundra, full of 
sloughs and ponds, extending to the mouth of the Yukon and 
northward to Norton Sound. 

The only natives of this region are Eskimos, the dividing line 
between them and the Indians being just below Holy Cross. The 
Eskimos are a better class than the Indians, being cleaner, more 
industrious, and more thrifty. 

The muskrat is the most abundant fur animal in the tundra region. 
Red foxes are common and an occasional white fox is seen. ‘The 
Eskimos are the only trappers in the region, and as a consequence 
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there has been no special decrease in the abundance of any of the fur 


animals. 
ST. MICHAEL, - 


This important place is located on St. Michael Island, Norton Sound, 
about 60 miles above or east of the mouth of the Yukon. The island 
is a military reservation and the mercantile and transportation com- 
panies doing business there operate under permits issued by the War 
Department. The Northern Navigation Co. maintains headquarters 
at this place, where all passengers and freight must transfer to river 
boats. Some four or five other companies maintain stations there, 
each keeping a small stock of furs for sale to travelers. 

On the island itself there are practically no fur animals, only an 
occasional muskrat or mink being seen. Many furs, however, are 
shipped from St. Michael by buyers who collect them as they come 
down the river in the spring immediately after the ice has gone out. 
People from all over the Yukon tundra section also come here, bring- 
ing in their catch of furs, which they ship or sell to local traders, 
receiving supplies in return. 

NOME. 


Nome, situated on the bleak, barren south coast of Seward Penin- 
sula, would be unimportant with respect to furs were it not for the 
fact that schooners trading on both coasts of Bering Sea bring large 
quantities of white-fox and other furs to this place. Some lower 
Yukon traders also take their furs to Nome, where they exchange them 
for supplies. 

In the summer a great many Eskimo congregate at Nome, 
coming with their families in their boats from all over the Seward 
Peninsula and from as far north as Cape Prince of Wales and the 
Arctic coast. They bring ivory, which they carve into various forms 
and trade to the local merchants or sell to the summer population. 
They also bring in the catch of white-fox skins, which they sell or 
barter. In the early fall, having obtained their winter supplies, they 
return to their villages. 

The Bering Sea Co., of New York, which has done a general trading 
business at Nome for several years, has recently established stations 
at Point Hope and Point Barrow, at the former of which it does a large 
business in white foxes and ivory. 

The various dealers at Nome handle white foxes, also mink and 
marten from the Yukon. One store had on hand about 200 white 
foxes, 150 mink, and 100 marten. The mink and marten came from 
the Yukon. It was stated that the white foxes were all brought from 
Siberia by whalers. 

The United States Mercantile Co. has a store at Nome, but obtains 
its furs chiefly from two posts on the Kuskokwim. Two other trading 
companies obtain some furs in trade, 
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About the headwaters of the Kuskokwim is a good marten 
country, and the animals taken there are of superior color. About 
the lakes and along the small streams and sloughs mink are found in 
some numbers. Otter are found in the same situations and about 
larger streams also. Black bear are quite numerous. Muskrats are 
common about the sloughs and other quiet waters. On the small 
streams and creeks beaver are abundant. Lynx and red foxes are 
occasionally taken, while wolverine and wolves occur along the 
Alaska Range. These conditions hold down the Kuskokwim as far 
as Georgetown. Below that point marten are rare, but mink, otter, 
and muskrat continue. When the tundra is reached the conditions 
have entirely changed. At Bethel the principal fur animals are the 
mink (the coast species different from the one found at the head- 
waters and less valuable), muskrat, and otter, the last quite rare. 
The Arctic hare is usually abundant and of some commercial value. 
The white fox is found principally on the islands off the coast. 

Trapping in this region is done almost entirely by the natives. As 
a rule the sentiment of trappers and traders is favorable to the pro- 
tection of the fur animals and the regulations are well observed. 
Numerous complaints were heard that the Indians kill mink, musk- 
rat, and beaver out of season, but this practice is becoming less 
prevalent. 

Competition among traders has been so keen that some have been 
induced to buy considerable numbers of unprime skins. They prefer, 
however, not to handle such skins, and many are now refusing to do 
so. The fur regulations are, in the main, applicable to this district 
and satisfactory to trappers and traders. Some think the open season 
for marten should begin November 1, two weeks earlier. Although 
the pelt may be prime by that date the fur is short and the skin has 
not yet reached its full value. 

It was felt that the open season for the muskrat should be extended 
to June 1, and this has been done. ‘This is desirable because muskrats 
are usually taken by shooting them in the water and that can not be 
done until after the ice goes out, which does not occur until the first 
or second week in May. 

The black bear is so destructive to caches that no one thinks it 
should receive any protection. 

Forest fires which occur often in this region are very destructive to 
‘fur and game animals, driving away those that are not killed. A 
burnt-over region reforests very slowly, and the fur and game animals 
are even slower to return, 
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NOTES ON FUR-BEARING ANIMALS OF ALASKA. 
MINK (TENA INDIAN NAME, ‘‘TARKUDZA” OR ‘‘TARBASHA’”’), 


Although the interior of Alaska has been trapped and retrapped 
for many years, mink are still quite common in and about many 
of the clear-water streams, and are perhaps the most important 
of the minor fur-bearing animals. Most of the larger streams, on 
account of their glacial origin, are usually quite muddy, and mink 
do not frequent them. The best mink region in the interior is that 
drained by the Porcupine and Chandlar Rivers, northwest, north, 
and northeast of Fort Yukon, and the Kantishna region south of 
Tanana. The lower Yukon tundra region is also good for mink, 
which are also common on the tributaries of the Koyukuk, though 
not much trapping has as yet been done in that region because of the 
unusual expense involved. 

Skins from the interior of Alaska are usually dark chocolate in 
color; those from the tundra region are usually reddish brown, though 
a few of the one color may be found in the territory of the other. 

The fur in the interior begins to become prime about the last of 
October, and by the middle of November most of the animals will 
have prime fur. However, even as late as November 15, an occasional 
animal will have an unprime skin. December skins are the best, the 
fur being heavier and darker than earlier or later. Spring skins 
never have the fur or desirable color that fall skins have. Late in 
March the fur begins to bleach and the fresh glossy appearance 
fades. By April 15 the guard hairs begin to fall out, the under- 
parts become worn, and the fur becomes thinner. Continued cold 
weather and higher latitude or altitude will, of course, prolong the 
period of primeness. 

Continuous and deep snows interfere seriously with trapping in 
December, at the very time when the furs are at their best. Trap- 
ping is then very difficult, the traps frequently becoming frozen up, 
covered with snow and lost. But the energetic, resourceful trapper 
who can endure the hardships of the rigorous climate, and keep in 
touch with his traps, is quite sure to make profitable catches of 
high-grade furs. 

For mink the trapper sets his traps along the smaller streams, 
for it is there that the mink wander in search of small fish of which 
they are particularly fond. The mink may be taken either on the 
land or in the water. Experts usually prefer to take them on the 
land. The trap is set on a projecting point of the bank, or in the 
water at places where signs indicate that the mink come for fishing. 

The mink wanders far afield. He will wander all along the banks 
of a stream or pond, explore every nook and corner, and all the little 
brooks and ditches emptying into larger streams. ‘Traps are there- 
fore often set on fallen trees and on logs across small streams. 
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Bait is sometimes used. The entrails of a bird or other animal 
make better bait than the whole animal, and fish oil or decayed 
fish is still better. A live bird is excellent; rarely will the mink 
pass without stopping to kill the bird. 

Mink houses are often built as a protection to the trap and to lead 
the mink to the trap. The house is built of small pieces of wood 
or stone, the bait is put at the farther end and the trap in the entrance. 
This is regarded as a very good method. It protects the trap from 
freezing, but takes too much time if one has a long line of traps. 
Every trapper, however, has his own favorite method as the only 
really good one, and the methods are therefore nearly as numerous as 
the trappers themselves. Deadfalls are sometimes used in trapping 
mink but this method is not now much practiced. Steel traps, 
no. 1 and 14, are now most used, even by Indians. The Indian 
uses but few traps, while the white man will have 100 to 200. 

Albinism among mink is not uncommon; at least three examples 
have been noted recently. All were unusually large animals, one 
being 25 inches long when cased. The fur of these albinos was pure 
white, but the guard hairs were creamy white, thus marring some- 
what the beauty of the skin. 

Mink are said to prey on muskrats at times, and the entrails of 
muskrats are often used as bait. The principal food of the mink is 
probably fish, though the menu is by no means so limited. In one 
instance a quantity of grass and weeds and the remains of a squirrel 
were found in a mink’s stomach. 

Less than 10 years ago mink skins could be purchased in Alaska for 
one to two dollars. The average price now paid for the interior 
mink is $4.50 to $5.50, while many lots bring as much as $7 per skin. 
One lot of 107 skins taken in the Kantishna region by one trapper 
brought him $725. 

There are, of course, not nearly as many mink in Alaska as formerly, 
but the high price which their pelts bring causes them to be hunted 
assiduously and a large annual catch is maintained. 


MARTEN (TENA INDIAN NAME, ‘‘SUKA’’). 


The marten is one of the most valuable of the fur-bearing animals 
of Alaska. It is an animal of the forest and is rarely seen where 
there are no trees. Of the regions covered by our investigations, 
the most important having marten are the Porcupine and Chandlar 
territory, the Kantishna, and the headwaters of the Kuskokwim. 

The fur from the different regions has distinctive peculiarities. 
An expert can usually tell the locality from which any particular 
bunch of skins came. Those from the Porcupine country have 
very thick long fur, somewhat coarser than from farther south, 
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and brown in color. Skins from tributaries of the upper Tanana are 
dark chocolate brown, with shorter, finer fur. Those from the upper 
Kantishna and over the wooded hills to the Kuskokwim have 
peculiarly variegated fur seldom seen in other districts. They have 
in the same pelt almost every shade of orange and brown. It is only 
now and then that a marten with a ‘‘true-color” skin is caught in 
this region, and even these are rather pale. As a result the skins 
- from this region have to be dyed. 

The so-called black marten is a myth. The darkest ever seen 
are not black but a rich deep chocolate brown. Marten vary perhaps 
more in color than any other fur and the pelts are therefore hard to 
match, which fact, of course, adds to the cost of well-matched skins. 
There are a few very dark marten, a larger number of dark brown, 
and a much larger number that are pale in color, varying from light 
brown to golden yellow. Now and then a ‘‘golden” marten is found; 
these, however, are very rare and bring a high price. They are 
really more orange than golden. The only parts of the coat that 
do not vary greatly in color are the orange patch under the throat 
and the long bushy tail, which is blackish or dark brown. 

The habits of marten are peculiar. They do not follow the small 
streams and ponds as do the mink and some other species, but prefer 
the higher land covered with heavy spruce or pine forests. In such 
regions the marten is almost the only fur animal to be found, and as 
a result the marten trapper is a specialist who traps for that one 
species. 

The fur of the marten in the regions mentioned becomes prime 
early in November. It continues to improve, growing longer and 
heavier. By November 15 it is quite heavy and the skins are in good 
condition. The best pelts, however, are not obtamed until Decem- 
ber and the first half of January, when the fur is heavier, softer, and 
more glossy than at any other time. Very few furs can be taken at 
this season, however, because of the unfavorable climatic conditions. 
White men will sometimes venture out and do some trapping, but 
the Indians seldom go out before February or March. 

It is claimed that the marten disappear periodically and with 
some regularity from the regions they frequent. They are not 
found dead and there is no evidence of migration. Perhaps it may 
be that food is unusually abundant and the marten are not tempted 
to avail themselves of the food supplied by the baited trap. 

Marten are usually taken in steel traps, no. 14 being the size 
preferred. The traps are set in hollow logs or trees, or sometimes near 
trees where their tracks have been seen, fish oil, fresh meat, or, better, 
rotten heads of birds being often used as bait. Marten, as a rule, 
are not very suspicious and no great care needs to be taken in setting 
the traps. They may be taken even in deadfalls or figure-four traps, 
but those methods are not much followed now. 
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Marten are much more rare than mink in Alaska; probably there 
are not more than one-third as many. Marten pelts are worth $9 
to $10, and some bring as much as $30 to $40. Two perfectly 
matched dark marten caught last winter on Healy River brought 
the trapper only $40, although they were soon resold for $110. 

The marten, although in the wild state apparently quite ferocious 
and untamable, as a matter of fact lends itself readily to domestica- 
tion. It is more easily domesticated than almost any other of the 
fur-bearing animals. When taken young, it soon becomes quite 
tame and it is believed could be handled with commercial success 
on a fur farm. 

ERMINE, 


The ermine, or weasel, is found throughout the whole wooded in- 
terior of Alaska. It is found not only in the dense forests, but it is 
also quite common sometimes about miners’ and woodchoppers’ 
cabins, woodpiles, and in rubbish piles along the trails. 

The female is much smaller. than the male. She makes her home 
under a pile of stumps or stones or in a hollow tree. The young are 
born in May while the female is still white or only changing. The 
male and female do not remain together, but separate soon after the 
rutting season is over and lead solitary lives during most of the year. 

By the middle of October most of the weasels have changed their 
brown summer pelage for the white winter coat and are then called 
ermine. A specimen (a male about 2 years old), taken on October 
15 near Fairbanks, had not quite completed the change; the head 
and tail were mostly brown, the back was about half and half, while 
the belly was pure white. Four days later another male, several 
years old, was obtained that was entirely white; not a brown hair was 
to be seen; the skin inside was clear white or fully prime. It may be 
that the older animals make the change from summer to winter 
pelage sooner than the younger ones. In the spring brown hairs 
begin to appear early in April if the spring be an open one; usually, 
however, the change does not begin until after the middle of April. 
By the middle or last of May the change is complete and the coat is 
brown once more. 

Ermine eat all sorts of small animals and birds, ranging in size 
from shrews and mice to rabbits and squirrels, and from chicadees 
to partridges. They feed chiefly, however, upon the smaller mam- 
mals and birds. 

Because of the small size of ermine and the small price usually 
brought by the skin, trappers rarely make any special effort to trap 
it. The price is now increasing so rapidly, however, that the ermine 
is becoming an animal worth while, and trappers are paying more 
attention to it. Choice bunches of skins bring as high as $1.50 per 
skin, though the usual price for interior skins is $1.25 to $1.35. 
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BEAR (TENA INDIAN NAME FOR BLACK BEAR, ‘‘SES’’; FOR BROWN 


BEAR, ‘‘TLARUZA’’). 


Bears of various species are supposed by the uninformed to be 
extremely numerous and very dangerous throughout the interior of 
Alaska. Both suppositions are without any foundation in fact. 
There is no species of bear that is really numerous in that country, 
the black and the cinnamon are-more common than any other, and 
only rarely is one of them met with, and then only in remote places. 

The black bear ranges throughout the whole interior of Alaska, 
from the sources of the Yukon and Tanana to Holy Cross, below 
which it is not often seen. 

The ferocity of these bears is largely a matter of imagination. 
A black bear will almost invariably ‘‘hike for the tall timber” when 
discovered, unless it be a female with cubs. A mother animal of 
almost any species will make some defense of her young, and in so 
doing acts strictly on the defensive. In this respect the black bear 
is not peculiar. 

Perhaps the worst charge that can be made against the black bear 
is that it is quite disposed and ready to appropriate to its own use 
the provisions it chances to find in the prospector’s or trapper’s cache. 
If the brute would stop when he has eaten all he can, it would not be 
so bad; but he destroys everything he can not eat, which is a very 
reprehensible practice, of no apparent benefit to the bear and very 
hard on the owner of the cache. For this reason it is easy to have 
sympathy for the prospector and hard to feel any for the bear. 

The summer and fall food of the black bear is salmon wherever they 
can be obtained. In the fall blueberries constitute the principal food. 
Bears, however, are omnivorous at times and will eat almost any- 
thing they find. They are said to be destructive to young caribou 
and moose. . 

The time when they go into retirement and begin their hibernation 
depends somewhat on the food supply; so long as food is easily ob- 
tainable they are apt to remain active. If a cache of caribou meat or 
other provisions is found late in the fall the bear will remain with it 
until all is eaten. 

As is well known to naturalists and other careful observers, it is a 
common thing to find both cinnamon and black cubs in the same 
litter. As bears of cinnamon-color phase are in Alaska usually, tf 
not always, called brown bears, and as the Alaska game law protects 
the brown bear, a great deal of confusion has resulted. The situation 
is briefly this: The brown bear of the Alaska game law means the 
big brown bear of Kodiak Island and the several closely related 
species of big brown bears on the adjacent mainland. ‘These, and 
only these, are covered by the game law. A cinnamon or brown- 
colored individual of the black-bear species does not come under the 
Alaska game law, but under the Alaska fur law. 
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MUSKRAT (TENA INDIAN NAME, ‘‘BEKENALA’’). 


Muskrats are quite common in all suitable situations throughout 
Alaska. In the interior the districts suitable for muskrats are 
usually limited in area, while along the lower rivers, near the coast, 
and in the tundra belt, suitable territory is found nearly everywhere. 
They are particularly abundant on the lower Yukon and Kuskokwim, 

The ice in many parts of Alaska does not go out until May or even 
later, and the muskrats can not be taken until then. In recognition 
of this condition and the further fact that the muskrat fur remains 
prime in most parts of Alaska until June, the open season for musk- 
rats has been extended to June 1. 

Muskrats are not often trapped or hunted by white men, who 
regard them as too insignificant to merit their attention. They are 
therefore hunted chiefly by the Indians, who usually secure them by 
shooting rather than by trapping. The Indians watch for the 
muskrats as they swim about in the sloughs and ponds and shoot 
them with 22-caliber rifles. 

As other kinds of fur become scarcer and the value of muskrat 
pelts increases, this animal will be hunted more assiduously, and 
white men will engage in the business. 

Although muskrats are chiefly nocturnal or crepuscular in their 
habits they are often seen swimming about and feeding in the day- 
time, and it is then they are usually hunted. 

One rarely sees a muskrat house in the interior of Alaska; they 
apparently live mostly in holes in the bank. 


FOXES. 


Red foxes were formerly quite plentiful on the hills and ranges 
surrounding the Tanana Valley, and fairly abundant over most of 
the interior of Alaska. They were until recently quite abundant on 
the Healy River, but one js seldom seen in that region now, a condi- 
tion due, it is claimed, to the use of poison about 10 years ago. 

The headwaters of the Nenana River are now the best fox grounds 
in the Tanana Valley. Poison was used in that region several years 
ago, but the reprehensible practice was discontinued with the result 
that foxes are increasing in that region. Recently several valuable 
skins of black and cross foxes have been obtained there. Wherever 
red foxes occur, black, silver, and cross foxes (all color phases of the 
red fox) are occasionally found. Some very fine ones have been 
secured along the Alaska range in the upper Nenana and Mount 
McKinley region. 

White foxes are found in considerable numbers along the Bering Sea 
and Arctic coasts. Large numbers are obtained in the northern parts 
of Seward Peninsula, and still larger quantities come into Alaska 
from Siberia. 
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Trapping for white foxes is carried on almost exclusively by the 
natives. They use no. 24 traps. North of Point Hope they do not 
do any trapping until December, and as the weather is likely to be 
stormy in the middle of the winter, most of their trapping is done in ~ 
March. The natives and traders claim, and it is believed justly, 
that, on account of the high northern latitude, the fur is in the best 
condition in March and that it is prime even into April. In recogni- 
tion of these conditions the open season for foxes in the region tribu- 
tary to the Arctic has been extended to April 1. 


WOLVERINE (TENA INDIAN NAME, ‘‘NEETSIL”’). 


The wolverine is found sparingly throughout the interior of Alaska, 
but occurs all along the Alaska range. Although it prefers a high, 
wild, rocky country, it is sometimes found in more open regions. 

While the wolverine will rarely catch or kill any live animal 
_ (except perhaps young moose and caribou) it will feed readily and 
ravenously on any animal it finds dead. It will rob the natives’ 
caches of their supply of meat and fish, cunningly steal the bait from 
the hunters’ traps and any animal that it finds caught in the trap. 
It will steal anything, whether of food value or not. In order to do 
successful trapping in any region the trapper must first rid the 
district of wolverines. If this is not done the trapper will find not 
only the bait stolen from his traps but the animals caught will also 
be stolen if there happens to be a wolverine in the neighborhood. 

The wolverine is such a greedy animal that its capture is usually 
not difficult. Sometimes, however, it shows much cunning, often 
eluding the trapper for an entire winter. Because of the great harm 
it does in destroying the trapper’s catch, the general feeling in Alaska 
is that the wolverine should not he protected. 

A large trap must be used for wolverines, owing to their heavy, 
broad feet. 

The pelt possesses considerable value, the price now being $8 to $10. 

Recently a good many wolverine pelts have been brought into the 
lower Yukon and Nome from Siberia. Some are sent to Seattle and 
San Francisco and later resold to Alaska traders. Those brought to 
Nome are usually distributed to small traders who dispose of them 
for local use. 


LAND OTTER (TENA INDIAN NAME, ‘‘MELAZONA” OR “‘MEZIHA’’),. 


The land otter, like the beaver, has been, and perhaps still is, in 
danger of commercial extinction in Alaska. There are, however, 
several places in which it is still found in considerable numbers. It 
is common in the tundra about the lower Yukon and Kuskokwim 
and is found in some numbers at the headwaters of the Tozitna, 
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Melozitna, Nowitna, and Kuskokwim. In many places it is so rare 
and so hard to trap that no effort is made to capture it. 

During the year ending November 15, 1912, land-otter shipments 
were made from 61 different points in Alaska. The largest number, 
255, was from Juneau, and the total was 1,480 skins, valued at $20,720. 

In the interior of Alaska the otter feeds largely upon whitefish, 
lake herring, and grayling. As these fishes are abundant in most 
streams, the otter should find plenty of food. 


BEAVER (TENA INDIAN NAME, “‘NOYA” OR ‘‘TSO”’), 


There are very few beaver left on the Tanana or its tributaries. 
Old beaver dams and beaver-cut trees are often seen, but rarely or 
never a beaver. At the headwaters of the smaller streams one 
occasionally finds a small family of beaver. On the Kuskokwim 
and lower Yukon they are not so rare. From Melozitna down to the 
tundra a good many have been reported in the small streams and 
ponds back of the hills. One large colony and several small ones are 
reported on the Tacotna. They are probably more common on the 
Kuskokwim. 

The first regulations promulgated for the protection of fur animals 
in Alaska provided a close season for beaver until 1915. The informa- 
tion obtained by the fur wardens during their first year shows that 
this will not be adequate, and the close period has therefore been 
extended to November 1, 1918. The very considerable increase in 
numbers observed since the close season was established justifies 
the belief that beaver will be so abundant by 1918 or perhaps 1920 
as to justify a limited amount of killing. 

So far as could be learned the regulation against killing beaver 
is observed. Now and then an Indian may kill one. Indians are 
very fond of beaver meat and can not always resist the temptation 
to kill when opportunity offers. 


LYNX (TENA INDIAN NAME, ‘‘KAZENA” OR ‘‘NODUIHA’’). 


The lynx is found throughout the heavily wooded interior of Alaska, 
especially wherever rabbits are found. When rabbits are abundant 
lynx are quite common; whenever rabbits are scarce, as is likely to 
be the case periodically, lynx are rarely seen. Thus they may be 
common one year in a certain locality and totally absent the next. 

The lower Nenana is at present one of the best lynx countries. 

While lynx feed chiefly on rabbits they will eat other small mam- 
mals such as squirrels, mice, shrews, and the like; they also destroy 
a good many birds, especially the ground nesting species. 

The lynx is a stupid animal and easily caught. A common set is 
as follows: Several rabbits are hung on a small stripped spruce tree, 
and rabbit skin or old moose hide thrown on the ground under the 
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tree. Large no. 3 traps are used, 3 or 4 being placed indifferently 
around the base of the tree. In trying to reach the bunch of rabbits 
the lynx is sure to step in one of the traps. When caught the lynx 
does not make violent efforts to escape as do most fur-bearing 
animals, but lies quietly down until approached, when it will, instead 
of trying to escape, spring savagely at the visitor. Another favorite 
method of capturing the lynx is by snaring. Extra strong picture 
wire is used and the snare is adjusted at the base of a small tree 
where bait has been placed over a rabbit trail. 

The total number of lynx skins shipped from Alaska in 1911-12 
was 2,720. The principal shipping points were Tanana, St. Michael, 
Nome, Fort Yukon, Bettles, and Fairbanks. 


WOLF (TENA INDIAN NAME, “YES” OR “TIKONA’’). 


Wolves are not common in the Yukon-Tanana valley, though they 
are sometimes seen southward toward the Alaska range and west- 
ward toward the Bering coast. In southeast Alaska they are said to 
be abundant and very destructive to deer, and, while reports regard- 
ing their ravages and the menace to human life have doubtless been 
greatly exaggerated, the department has recognized this situation as 
justifying the withdrawal of protection to wolves, and on April 2, 
1912, a bill (H. R. 22775, 62d Cong., 2d sess.) providing a bounty 
upon them was introduced in the house by Mr. Sulzer. 

No action was taken on this bill, but it is hoped that legislation of 
this character may be secured at an early date. 

The total number of wolfskins shipped from Alaska in 1911-12 was 
only 103. The majority of these came from Nome, Ketchikan, and 
Wrangell. Doubtless many of those shipped from Nome had been 
brought over from Siberia. 

On the lower Yukon wolfskins are in demand by the natives, from 
which to make trimmings for parkas and for robes. 


RED SQUIRREL. 


Red squirrels are very abundant in practically all the forested 
parts of Alaska. They were observed to be exceedingly abundant in 
the spruce forests along the Fairbanks trail. They are also very 
numerous in all the forests about Cook Inlet and Prince William 
Sound. In the vast burnt-over areas in central or interior Alaska 
few or none may be seen, but as soon as trees occur there the squirrels 
are to be found. They are very tame and will eat their spruce cones 
within a few feet of the hunter, keeping up a constant chattering or 
scolding the while. 

The quantity of spruce cones they will consume is surprising. 
At the base of a tree in which a red squirrel has its nest there may 
frequently be seen a pile of husked cones a foot or two high and 5 or 
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6 feet in diameter. In these huge piles the squirrels sometimes 
place bunches of green cones for future use. 

Their nests are usually built of moss and sometimes lined with 
feathers. The nest is globular and placed on a branch 10 to 20 feet 
above the ground. Several nests often occur in one tree. Whether 
the squirrels kill and eat small birds may be questioned, though 
bones and feathers of birds are often found in their kitchenmiddens. 

Although the skin of the red squirrel is of little commercial value 
at present, the fur is of good quality and, with the decreasing abun- 
dance of other furs, will doubtless soon be in greater demand. The 
total number shipped from Alaska last year was 611, which number 
doubtless included spermophiles or ground squirrels, as well as red 
squirrels. 

CARIBOU. 


Caribou occur in considerable numbers in the rutting season on the 
divides and in the valleys between Fairbanks and Circle, but none 
within 70 or 80 miles of Fairbanks. The principal caribou country 
is in the region of the Chena hot springs, Wood River, Kantishna, 
and Bonnifield country. They are found, however, on nearly all 
the slopes and tundra plateaus of interior Alaska. They are not 
found in the Bering coast tundra nor on the Yukon below Koyukuk. 

The high plateaus over which the caribou range in winter are of 
wide extent. In walking over these plateaus one can see where the 
caribou have pawed up the snow to get at the moss beneath, but the 
animals themselves are not easily seen. Large numbers of caribou 
are killed by the big game hunters and pot hunters. Usually the 
killing is done after cold weather begins, when the carcasses can be 
frozen and cached until marketed. Often, however, large numbers 
are killed too early, the expected freezing weather does not come in 
time, and the carcasses spoil before they can be marketed. 

The skins of the caribou make excellent sleeping bags and a few 
are shipped or utilized locally every year for that purpose. 


TRAPPERS AND HUNTERS AND THEIR METHODS. 


Hunting and trapping fur-bearing animals is carried on by both 
white men and Indians. The white men engaging in this business 
are of two classes, first, those who devote all or most of their time 
to trapping during the open season, and, second, those who are 
primarily prospectors and trap only incidentally. The trapper must 
be able to endure the rigors and hardships of the long winter, but he 
must also be able to stand the life of isolation. Often he lives alone 
and it may be 50 to 100 miles to the nearest neighbor. Usually, 
however, two men trap together. 

While some trappers do not start for the trapping region until after 
snowfall, when they can travel with dog team, many others start out 
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earlier, take with them in a boat an outfit and supplies for a year, 
and, poling up or down a stream, reach the region selected in time to 
establish a comfortable camp and thoroughly reconnoiter the terri- 
tory before the actual trapping season begins. If they are pros- 
pectors, they will at the same time amuse themselves in that fasci- 
nating vocation. It will sometimes take them a month or two to 
reach their destination, and by the time they have built or put their 
cabins in shape and laid out their trap lines winter will have arrived. 

The man who combines trapping and prospecting does not usually 
succeed very well at either, the best he can hope to do being to catch 
enough furs to grubstake him for his prospecting operations during 
the next summer. 

The white trapper is usually much more successful than the Indian. 
The Indian will regard 6 to 10 mink or marten a big catch; a white 
man would get many more in the same region. An Indian will 
trap in the same region year after year, while the white. trapper 
will practically exhaust it in one season. 

The Indian will rarely set his traps more than two or three miles 
from his camp, while the white man will extend his line to 25 to 60 
miles. He will require 2 to 4 days to run the line and he must have 
a cabin at each end, often with temporary shacks between. Many 
trappers, especially those trapping lynxes, have small dog-teams 
with which to make the rounds. 

The life of the trapper, while fascinating in many respects, is one 
beset with many hardships and privations, and the financial return 
is usually small. The average trapper does not receive more than 
$350 for his season’s catch. A few make as much as $700 to $900. 

On the lower Yukon and along the Bering Sea coast the trapping 
is done mostly by Eskimos. There are a few squaw men who trap 
white foxes, the actual work being done chiefly by their women. 
The Eskimos are more thrifty, cleaner and better trappers than 
the Indians; some of them are relatively well off. The Indian would 
rather hunt muskrats than go after those furs requiring greater 
effort. Very few Indians are successful trappers and very few ever 
learn to stretch a skin properly or to take proper care of it. 


OBSERVANCE OF THE FUR LAW AND REGULATIONS. 


In general, the law and the regulations meet with approval, 
though there is some objection to those relating to bears and musk- 
rats. Practically all traders believe in the protection of fur-bearing 
animals. There are in each region usually a few trappers who will 
not observe the regulations unless compelled to do so, but they are 
among the lowest class of irresponsible trappers who have little or 
no regard for any law. The worst class and the hardest to deal 
with are those who use poison, but it is believed this class is decreasing. 
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Popular feeling has been educated to the extent that a trapper who 
uses poison incurs the enmity of his fellows. If a trapper is seen 
going into the woods with a light pack this indicates that he has 
no traps and he at once becomes an object of suspicion to all other 
trappers and prospectors until he proves his innocence. In the 
winter of 1910-11 one trapper on the Newana River was reported 
to the district attorney’s office for using poison, and a half-breed 
in the same region was suspected of doing so. The trapper left the 
country and the half-breed is believed to be obeying the regulations 
now. 

The fur buyers who frequent the lower Yukon and the Kuskokwim 
have been too much disposed to purchase all skins offered them, 
whether prime or unprime, but they are now beginning to realize 
that this is poor business. The promulgation of a regulation against 
the shipment of unprime skins will no doubt greatly improve condi- 
tions in this respect. 

White trappers as a rule will not catch an animal with an unprime 
skin if they can help it. The Indians are less particular. As they 
use as food the flesh of many of the species of fur animals they will 
be disposed to pay very little attention to close seasons or the condi- 
tion of the fur but will kill the animals at any time when they may 
desire them for food. However, if the trader will refuse to purchase 
unprime skins the Indians will doubtless do less trapping out of 
season. 

Dealers on the Arctic coast claim that under the regulation regard- 
ing white foxes none can be caught in that region. From November 
to March there are continual snow storms and heavy winds which 
render trapping impossible. They claim that very little trapping 
can be done until toward the last of February and that the fur 
remains thoroughly prime until in May. 


O 


ed. al. saosononsai: sid heuer ae fies: sxadpodeor 
© be Srocqor paw evi anew, odd no. tedqany ata. 1£-O18. 
ae ~ bogtd-Hlad a bse .coatog. gales tod ssifto eyaatotis, Jot id 
“oda, tel noqaatt edt. .08: gniobit io botoaqeue Baw MOigeL Om 
‘BOisingst ond Batted ad, 08 Prenton al boaid-Had. odd 7 
ol itty toxdeuX oda! baa code 1 oat bat pane t ut cvocud, athe f 
_amod bareite. enbla fle eeadowa. of bepogaib douea 00d £9 
sepa OT.08 ianicsae: WO O18 ene jad Sailasarsd 19 oat 


ap tpi ent 
aon Tes ce rh moe maoteds tomtiew iit & 8h HOqGst, 

“yous ah Hog eesl. ois antsibal ofl asi O89 YA 
ie yout: 18' 10) lo-ssinoge adi, to yaemt-lolsfeoll ost ‘boa 
m -Safthi100 eit to emoesse, 92010..0) montaatis siti wer Vag od boza 
= (gan yous startw eons NEES 1B Bi gimmie ad jist live Siedl 4s) odd 


= 

er 
fi 
f 


2 
- —eeadourg of easier iy sobeid.ead th ay ano. iboot-t0% mnoelty a 

_ a . ri crc... > 

is ‘4a aio nici oan? eeoi ob: exeladuoeb iUrv are torel “onli arial Of raf 


ion 
-bis2s1 toitslexey odd tebar tedi ontslo Jasoo otto, acl cco etales@ 
‘am sodmrarov pee: moiget teadd at iderko 6d neo enom eexolediim 
é doidw. ebatw. yvsed bas eariota; yore [ouniinoo O18 etedd dom 
fs gniqgeit ofisil. yor, dads soialo yodT | .aldieeoqenr giicgqa’h 


Me - % ad an rt Pee e ar ae oe 7 = zm ine wyfae te tires - 
ry SUT 605 geo OO YIGsIas-. 4 Pes ef brevwot Lilnu enol -Q fer 
x2 ; - ise ‘y a 
ae : Vl. Ob LO Sori ylidusotois InERI DES 
7 d ~ ‘ eo ca 7 Feed 
if “t 
' Td 


THE MUSSELS OF THE CUMBERLAND RIVER 
AND ITS TRIBUTARIES 


By CHARLES B. WILSON and H. WALTON CLARK 


Bureau of Fisheries Document No. 781 


4789°—14——_21 


CONDE NEES: 


Page, 

PRTOOUCCOFY < .nc0c hate cunc ow wee se Sees etal mtiscisala Sia alate eyele ee care eer 3 
Phe Cumberland River. 5-..dshee sae wat succes sae odce se see soe 4 
General description< 2200. .0c6 200.3. 6.2 see see tose ose e eee 4 

IPI VSlOPTADAY.-/.20sa 52 2ssod te ees Lao ee te tee ne eee tee 5 
Comparison with the Maumee and Kankakee Rivers............-----.---. 6 
@haracteristics: of the mussel fauna: 4.25. a... 25 4020s 5222 nee Le eee eee 6 
Geopraphical-distribution.2 2 6.20. cA. Legh 2 a2 2a eee 7 
Contrast between the river above and below the falls....-............. a 
Baunistic divistons: below the-falls...- -o2.522.6c5 5: «. 225. 2a0c see 8 

First section—Cumberland Falls to Celina, Tenn................ 8 

Second section—Celina to Nashville, Tenn...................... 9 

Third section—Nashville to Dover, Tenn..................------ 11 

Fourth section—Dover, Tenn., to Smithland, Ky................ ae 

Tabular statement of distribution of.species:..<:--5--2-++---5--6> see 13 
Relative abundance ‘of different species. ..- 2.2.0.2. cceesk-o---- eae 20 
Summary of distribution: -:.2..coos.-2 sae cee est ee oer ees eee 21 
Notes on various stations. |. 2.0... .ck 2k Soc ntl ccas Gut cece eee eee 23 
Upper river and its tributaries. .. 3.02. <s2os8.-.2. tae ee 23 

River below the falls‘and its tributaries.._...5..54.5..-.5-.< eee 24 
Character-of water‘of the Cumberland. River. .2:-2...05...5:5.-+2-.-.-seeeeee 38 
Commercial value of Cumberland shells... 0.2.25. 220.22 4sct eee 39 
Breeding season of Cumberland mussels. 522. 05c525.00 2.200004. +. sc an eee 41 
Srearis and PEARS 2/5020) sic seule swe Ue ele bse ce ace cionch .ceswesee sn 42 
Discussion of Mussel: species. $e .0.\ cecciaie do clastic c w'ns/s Vewsin ee eda eee cee eee 45 


2 


U.S. B. F.—Doc. 781. PLATE |. 


FIG. 1—TRUNCILLA WALKERI, NEW SPECIES. 


Upper figures, females; lower figures, males. 


FIG. 2—THE GREAT FALLS OF THE CUMBERLAND, 85 FEET HIGH, A BARRIER TO THE ASCENT OF 
FISH AND MUSSELS 


THE MUSSELS OF THE CUMBERLAND RIVER AND ITS 
TRIBUTARIES. 


By Cuartes B. Wirison and H. Watron CLarK, 


INTRODUCTORY. 


The purpose of this investigation was to ascertain the distribution, 
relative abundance, and habits of the various mussel species living 
in the river and its tributaries, and to make an intelligent appraisal of 
the mussel resources of the river from a commercial standpoint. 

The party was under the supervision of Dr. Robert E. Coker, 
director of the United States Biological Station at Fairport, Iowa, who 
furnished general instructions to be used by all field parties engaged 
in mussel investigations. In addition to the authors, the party 
included the late Mr. J. F. Boepple, the shell expert of the Fairport 
station, and Mr. Ernest Danglade, now scientific assistant in the 
Bureau of Fisheries, each of whom contributed fully as much as either 
of the authors to the success of the investigations. 

The work was begun about May 10 near the mouth of the Cumber- 
land River, and conducted thence upstream through the State of 
Kentucky and into Tennessee as far as Clarksville. During the pre- 
vious year it had been carried from Pineville, Ky., to Celina, Tenn. 
Accordingly, it was now resumed at Celina, where the Obey River, 
a tributary of the Cumberland from the south, was investigated. 
Thence the work continued slowly down the Cumberland itself. 

From Jellico, Tenn., and Williamsburg, Savoy, Corbin, Livingston, 
and Barbourville, Ky., as centers, the upper portions of the Cumber- 
land River, the Clear Fork, Big South Fork, Laurel and Rock Castle 
Rivers were examined. Neither the main river nor any of these 
tributaries is navigable for a boat, so that the investigations had to 
be conducted by team, driving along the banks or visiting convenient 
fords and shallows. 

The party then drove by team from Williamsburg to the Cumber- 
land Falls, proceeded again by team from the falls to Parkers Lake 
station, and thence by rail to Burnside, Ky. This is the head of 
steamboat navigation on the river, and here a small boat was con- 
structed in which to proceed down the main river, thus completing 
the survey of the entire river. 
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During all these investigations the methods followed by the two 
divisions of the party were made as different as possible in order to 
cover the field more thoroughly. Mr. Boepple used the crowfoot 
dredge, tongs, and mussel rake, and worked the deeper portions of the 
river. The rest of the party covered the shallower water, riffles, sand 
bars, and smaller tributaries, and, of course, obtained the mussels by 
wading. 

A careful record was kept of the temperature of the water at the 
various stations, and as often as seemed advisable samples were 
taken for subsequent analysis. 

In addition to making original observations the party secured as 
much information as could be obtained from local fishermen and 
clammers with reference to the location of the mussel beds, past and 
present operations upon them, and the finding of pearls and baroques. 

For such information we are particularly indebted to the following 
persons: Mr. Walter, of Dover, Tenn., an extensive dealer in shells; 
Mr. Samuel Dabbs, a clammer of Dover; Mr. M. K. Clark, proprietor 
of the blank factory at Clarksville, Tenn.; and Mr. Cicero Harris, a 
boatman who had floated down from the upper part of the river fishing 
and clamming, and who knew the river more intimately than anyone 
else it was our fortune to meet. To these gentlemen as well as to 
many others who extended favors and assistance whenever oppor- 
tunity offered, our sincere thanks are tendered. 

As fast as they were obtained, the samples of water and specimens 
were shipped to the biological station at Fairport. The shells were 
subsequently identified and studied by the principal author with the 
results herein set forth. 


THE CUMBERLAND RIVER. 
GENERAL DESCRIPTION. 


The main branch of the Cumberland River rises among the foot- 
hills of the Pine Mountains, in the southeastern corner of Kentucky. 
It flows southwest along the eastern side of the mountains, receiving 
many tributaries. Near Pineville it turns at a right angle and flows 
northwest through a wide gap in the mountains, and then swings to 
the south, its general course being that of a half circle, convex toward 
the north. At State Line, in Monroe County, it crosses into Tennes- 
see, its general course in the latter State being also that of a half 
circle but convex toward the south. 

At Tobaccoport, in Stewart County, it crosses the State line back 
into Kentucky, flows northwest and enters the Ohio at Smithland, 
only 12 miles above the mouth of the Tennessee River at Paducah. 
The distance from the source to the mouth in a straight line is about 
325 miles, but the river is so extremely crooked that its total length 
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is nearly 750 miles. Its principal tributaries are the Laurel and Rock- 
castle Rivers from the north, which join it within a few miles of each 
other at the southwestern corner of Laurel County, Ky.; the Big 
South Fork, whose mouth is at Burnside, Ky.; the Obey River from 
the south at Celina, Tenn.; Roaring River, from the south, at Gaines- 
boro Landing, Tenn.; Caney Fork, from the south, at Carthage, 
Tenn.; Stones River, from the south, 15 miles above Nashville, 
Tenn.; Harpeth River, from the south, at Pardue, Tenn.; and the 
Red River, from the north, at Clarksville, Tenn. 

The Cumberland is navigable during high water from its mouth to 
Burnside, Ky., a distance of 525 miles, and a system of locks is in 
process of construction which will make navigation possible during 
the entire year. 

PHYSIOGRAPHY. 


The area drained by the river and its tributaries is about 25,000 
square miles, and embraces mountain ranges, a continental plateau 
(the Cumberland Plateau), and lowlands. Along the upper reaches 
of the river among the Cumberland and Pine Mountains in the eastern 
portion of the plateau the rocks are largely Cambrian sandstone; 
through the remainder of the plateau and the long stretch of lowlands 
they are almost universally limestone. The dividing line is ‘at 
Cumberland Falls in the western part of Whitley County, Ky., where 
the river plunges over a wall 85 feet in height. From the source to 
the falls the river has nowhere cut its channel very deep; below the 
falls, and especially through the plateau, the banks are lined almost 
continuously with high limestone cliffs, filled with caves and roughly 
weathered. The faces of these cliffs furnish abundant evidence of past 
upheavals in numerous faults and contortions of the strata, as well 
as in repeated anticlinal and synclinal folds, differing considerably 
in intensity at different localities. 

Above the falls the river valley is comparatively narrow, but below 
the falls it widens somewhat, and the river winds back and forth in 
broad and then in shorter curves, with cliffs now on one side and now 
on the other. 

So evenly has the channel been worn down through the soft lime- 
stone that there are no rapids of any importance below the falls, and 
steamboats can run from the mouth up to Burnside in Pulaski 
County, Ky., within comparatively few miles of the falls, as already 
stated. This makes the river easy to navigate for two-thirds of its 
entire length, and since it runs through a great region remarkable for 
its mineral and agricultural resources and its large forests, but with a 
physical contour which makes the building of railroads exceedingly 
expensive, the Cumberland is destined to be one of the most important 
commercial highways of the United States. 
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COMPARISON WITH MAUMEE AND KANKAKEE RIVERS. 


Both the Maumee and Kankakee Rivers, which were examined by 
the present authors, are situated in regions profoundly modified by 
the great glacier. In their basins the ice mass first removed the 
entire fauna and flora, and when it melted established new channels 
by which the river was restocked. 

The Cumberland Valley presents an entirely different history. It 
is situated in a region which is geologically very old and which has 
not been much disturbed since its first upheaval, except by the ordi- 
nary forces of weathering and erosion and the subsequent formation 
of mountains. The Cumberland and Pine Mountains, as well as the 
great Cumberland Plateau, are portions of the Appalachian system, 
and the wrinkling which formed them took place toward the close of 
the Upper Silurian period. Originally very much higher than at the 
present day, they have gradually yielded to weathering and erosion, 
but are otherwise unchanged. The great glacier reached only a little 
below the Ohio River, which is far to the north of the Cumberland 


Valley. 
CHARACTERISTICS OF THE MUSSEL FAUNA. 


Consequently a primitive fauna and flora are to be looked for in 
this valley, one that began with the very origin of the valley itself, 
and has been gradually developing ever since without any serious 
disturbance; and in fact the best American authorities regard the 
Mississippi Valley as the original home of fresh-water mussels upon 
this continent, the rest of the rivers, ponds, and streams having been 
populated from this source. Some authorities even say that there is 
evidence to show that this fauna developed first in the New World and 
then spread to the Old World. However that may be, it is certain 
that the Mississippi area has the greatest diversity of species and the 
most magnificent shells to be found anywhere in the world. 

The Cumberland and Tennessee Valleys are among the very oldest 
portions of the Mississippi region, and are commonly looked upon as 
the center of this wonderful mussel fauna. Accordingly we should 
expect to find in them a great diversity of species, some of which 
would be found nowhere else, and that such is the case has been well 
shown by many conchologists. Over 80 different forms of mussels 
have been reported from the Cumberland River, and the present 
examination has added 3 others. This is considerably more than 
twice the number found in the Maumee or the Kankakee River 
systems, and is a remarkably large representation compared with any 
river of equal size. A few of these species have never been reported 
from any other locality, but the great majority are common to the 
southern portion of the Mississippi system. Such of these as were 
found during the present examination are enumerated on pages 14 
to 19. 
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GEOGRAPHIC DISTRIBUTION OF THE MUSSELS. 
CONTRAST BETWEEN THE RIVER ABOVE AND BELOW THE FALLS. 


The Cumberland Falls establish a natural barrier, dividing the river 
into an upper one-third and a lower two-thirds, between which there 
can be practically no interchange of animal life, and very radical 
differences appear in the mussel fauna. Above the falls only a very 
few species of mussels are found, and these are considerably dwarfed. 
Unio gibbosus is the only species in any abundance, and rarely one 
may find examples of Lampsilis ovata, Alasmidonta minor, and Ano- 
dontoides ferussaciana. ‘This scarcity of species is as much due to the 
fact that all the conditions are unfavorable (see p. 23) as it is to the 
lack of intercourse past the falls, and in all probability there would 
be very litle profit in stocking the river above the falls with mussels. 
Indeed we were told that some Lampsilis ovata were taken from below 
the falls and transplanted to the river above about seven years ago, 
with visible results, possibly, in the few dwarfed specimens of this 
mussel now present in the upper river. 

In the river below the falls conditions are totally different. In 
the very pool at the base of the falls were obtained 19 species of 
mussels, all of them of normal size and perfectly healthy. And from 
this point down to the Ohio every portion of the river bed that is at 
all suitable for mussels is fairly covered with them. 

Much of this part of the river has been thoroughly worked over 
by agents of the button factories, and the location, extent, and pos- 
sibilities of the various beds are well known. Some clammers even 
have a memorandum list of the beds, giving the percentages of usable 
and useless shells in each. Many of these beds have been worked 
for some time, a few of them as long as 10 years, and an immense 
number of shells have been taken, as many as 200 to 300 tons from 
some of them. But in spite of the great number of mussels taken 
out, the river as a whole, according to general accounts, does not 
show any marked depletion except in one or two restricted locali- 
ties. On the contrary, a comparison of many beds in the vicinity 
of Celina, Tenn., examined by Mr. Boepple in 1910 and again in 
1911, showed a considerable increase. This was especially true of 
beds situated above the silt in the back water from the various 
lock dams. Such places seem peculiarly suited to rapid mussel 
growth, and furnish thereby a valuable suggestion as to the best 
localities for artificial propagation. 

Of course the mussels that were too close to the dams, or that were 
in the mouth of tributaries filled with back water from the dams, 
would be killed by the increased deposit of silt, and the rise of 
water from behind the dams makes it harder to secure the mussels. 
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On the whole, however, the benefits seem greater than the disad- 
vantages. 

Incidentally it is worthy of note that the water privileges at 
Cumberland Falls have been leased to a company which has already 
begun operations toward establishing a power plant for furnishing 
electricity to Louisville and other cities. 


FAUNISTIC DIVISIONS OF THE RIVER BELOW THE FALLS. 


For our present purpose we may divide the river below the falls 
into four sections, fairly well separated by natural conditions, and 
by differences in the relative numbers of the various mussels. These 
sections will be discussed in order, beginning at the falls and pro- 
ceeding toward the mouth of the river. 

First section, from Cumberland Falls to Celina, Tenn., 175 miles.— 
While there are numerous and rich mussel beds along this portion 
of the river, there is no commercial clamming. This is chiefly due 
to the high percentage of culls, small species, and pinks, the latter 
mostly elephant-ear (Unio crassidens). The most important com- 
mercial mussel is the southern mucket (Lampsilis ligamentina gibba). 

The elephant-ear is not killed in any great numbers by pearlers 
because it is not looked upon as a pearl-bearing species, while other 
mussels, supposed to contain pearls, are often nearly exterminated. 
Up to the present time, moreover, this mussel has been refused by 
the buyers for button factories. Consequently it has been neg- 
lected or culled out by the fishermen in the lower sections of the 
river and left comparatively free to breed, the glochidia to be picked 
up by fish and carried up toward the falls. Natural conditions have 
in some way also given the purple spike ( Unio gibbosus) an advantage 
over other species above the falls. Similar conditions may have 
been equally favorable to the closely related elephant-ear below the 
falls. Perhaps these considerations will help to explain their pre- 
ponderance in these two iocalities. 

There are 19 mussel beds in this section of the river and the pro- 
portion of commercial shells and culls, together with the size of 
the bed and the kind of bottom, are shown in the following table: 
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First Section, CUMBERLAND Fauis To Cetra, TENN. 
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Conditions. 
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The table shows at a glance that the proportion of culls is so large 
in nearly every one of the beds that they yield but a poor profit to 
the clammer. 

The conditions, however, are everywhere favorable to mussel 
growth, as is evidenced by the number and variety of the shells. 
These mussel beds each contain a fair proportion of commercial 
shells, three of which, the southern mucket, the butterfly, and the 
Ohio River pigtoe, might well be propagated artificially. In this 
way the preponderance of culls could be greatly reduced in a few 
years, if not wholly overcome. 

Although there is no clamming, there is considerable pearling in 
this section of the river and large piles of shells were found in a number 
of places where the pearlers had left them. This was especially true 
at Fords Island, Mill Springs Bar, below Lock 21, Wells Island, 
Selfs Shoals, and Champs Shoals. It will be noticed that in coming 
down the river the first pigtoes were found at Mill Springs Bar and 
the second lot at Indian Creek Shoals. 

Second section, from Celina to Nashville, Tenn., 190 miles.—The 
mussel beds increase a little in number and considerably in size 
along this section of the river, and in consequence there is more 
commercial shelling. The percentage of pinks and spikes steadily 
decreases, especially that of the former, and there is a corresponding 
increase in the commercial species. The Ohio River pigtoe becomes 
the most common button shell, while the elephant-ear not only 
decreases in numbers, but partially changes its color, and with 
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white nacre it answers fairly well for button making. The condi- ~ 
tions are even better suited for mussel propagation than in the pre- 
ceding section. 

The following table gives the percentages of the various mussel 
species and other useful data: 


Sreconp SrcTIon, CELINA TO NASHVILLE, TENN. 
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In addition to the beds above enumerated, small and not very 
profitable ones were reported by local clammers at Bullards Gap, 
8 miles below Simpsons Island; at Wartrace Creek Bar, 4 miles 
further down the river; at Pinks Bar, 2 miles below; at Lower 
Holliman Island, a mile below Phillips Branch; at the head of 
Sullivans Island, 5 miles lower; at the foot of the sand shoals near 
Haneys Landing; at Turkey Creek Shoals, just above Carthage; at 
Hunters Point, a mile below Lock No. 5; at the mouth of Spring 
Creek, 5 miles above Cairo; at the foot of Cunningham Island, 
2 miles nearer Cairo; at Mauskers Island, just above Edgefield Junc- 
tion; and at Priestly Shoals, 5 miles above Nashville. 

At Gainesboro Landing the mussels were all obtained from Roar- 
ing River, a tributary of the Cumberland from the south (see p. 29). 

At Cotton Bar 12 tons of shells were cribbed along the bank, of 
which 60 per cent were pigtoes; washboards, monkey-faces, and 
butterflies were also common. Simpsons Island was the highest 
point on the river where clammers were found actually at work. 

Muskrats were making heavy inroads into the mussel beds at several 
places, notably at Puryears Bar, at Mauskers Island, and Hills Island. 
All the piles of shells left by these animals showed that they have a 
. decided preference for pigtoes. 
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Third section, from Nashville to Dover, Tenn., 105 miles.—This por- 
tion of the river has been more thoroughly worked by the clammers 
than has any other. It contains the largest and most valuable mussel 
beds of the entire river, and the location of all the beds, together with 
their size and relative value, are well known. The proportion of 
merchantable shells, moreover, has increased until there is no longer 
any locality in this part of the river where the pinks and spikes pre- 
ponderate. The Ohio River pigtoe still continues to be the most 
common and valuable commercial shell, but the niggerhead becomes 
a close second and from Clarksville to Dover outranks the pigtoe. 

So much does the commercial clamming increase and so great is the 
influence of the ready local market for shells that pearling as a dis- 
tinctive vocation practically disappears. Every clammer is on the 
watch for such pearls as may be found in the shells which he cleans 
for the market, but there is very little hunting for pearls with no other 
object in view. This increase in the commercial clamming is due 
almost entirely to the activity of the button-blank factory at Clarks- 
ville, near the center of this third portion of the river, which furnishes 
a convenient market for all the shells taken in the vicinity. 

The proprietor of this factory, Mr. M. K. Clark, is much interested 
in everything that pertains to clamming, and with his assistance sev- 
eral thousand glochidia of the yellow sand-shell were taken from ripe 
female mussels and placed in tubs of water with small fish caught in 
adjacent ponds. After the young mussels had fastened themselves 
to the fish the latter were turned loose in the river. This was the 
first time that mussels had ever been artificially planted in the 
Cumberland. Mr. Clark also gave us most of the data for the follow- 
ing table of mussels beds: 
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There are also small beds containing a limited number of market- 
able species at the following localities: Just below Lock No. 1, along 
the north bank of the river, badly depopulated by-sand dredges; near 
the Tennessee Central Railroad bridge, also along the north bank; at 
Whites Creek Bar, considerably dug up by sand dredging; along the 
mouth of Indian Creek, 20 miles below Nashville; below Lock A on 
the south bank of the river; at Betsytown on a very rough and rocky 
bottom; at Davis Riffle extending diagonally across the river; oppo- 
site the pumping station of the Clarksville waterworks; at Kentucky 
Landing and Red Rock Landing, the latter bed nearly worked out; 
at Palmyra Island along the west bank of the river; at Cumberland 
City just below the steamboat landing; and at Wells Island, 2 miles 
farther down the river. 

Thus the third section of the river contains a larger number of 
mussel beds than any of the other sections, and the beds are richer 
both in numbers and species of mussels. It is the section of the pig- 
toe and niggerhead mussels, and those species are the most abundant 
button shells. There has also been a marked increase in the yellow 
sand-shell and the monkey-face. 

This portion of the river, however, is also the nearest to the center 
of demand, and consequently its beds have been worked longer and 
harder than any of the others. The most of them do not show any 
signs of depletion but remain as rich as when the work first began. 
The most important beds are, for the conchologist, the one at Half 
Pone Bar, where the smaller and rarer species are specially abundant, 
and for the button man the one at Guisers Bar, which has yielded 
rich returns through a long series of years; in fact, from the very 
beginning of work here on the river. 

Fourth section, Dover to Smuthland, Ky., 85 miles —While this 
section is not as well known as the preceding, and has not been 
worked as much, it probably contains as many and as valuable 
mussels. 

The center of demand was still the blank factory at Clarksville, 
to which all the shells have to be transported up the river. But a 
sort of secondary center has been established at Dover, Tenn., where 
Mr. Walter, one of the leading merchants of the town, purchased 
most of the local shells and hired most of the clammers. Further- 
more, the business in this part of the river was conducted in the most 
approved and up-to-date manner. The boats were towed to and from 
the mussel beds by small launches, the mussels themselves were con 
veyed from the boats up the steep river bank by steam power, and 
were finally cleaned by steam conveyed to the pans in a pipe from the 
engine. 
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Mussel Shoals was the lowest point visited on the river, but from 
reports given by the clammers the niggerhead continues to be the 
prominent shell down to the mouth of the river. 

The number of beds in this section of the river is fully equal to 
that of the preceding section, but they have not been worked as much 
because they are farther away from the center of demand and require 
transportation up the river to Clarksville. The niggerhead gains 
steadily in its percentage and at Canton passes the pigtoe, and then 
continues to increase down to the mouth of the river. There is also 
a steady decrease in the amount of culls, until at and below Canton 
nearly all the shells obtained were marketable. Of course, this 
means much to the clammer, as it does away with the necessity of 
sorting the shells and handling over the culls. 


TABULAR STATEMENT OF DISTRIBUTION OF SPECIES. 


In the table herewith given is expressed the distribution of every 
species of mussels obtained by the party in the Cumberland River 
and its tributaries. Where the mere presence of a species is all that 
is desired, it is indicated by an X. The percentages of the more 
important commercial species are indicated by numbers. ‘The totals 
represent the actual number of specimens obtained. In order to 
catch the eye readily, all the side stations not on the main river are 
printed in italics. All commercial species are marked with an 
asterisk (*). 
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RELATIVE ABUNDANCE OF DIFFERENT SPECIES. 


In forming an estimate of the relative abundance of the different 
mussels in the various beds many things have to be taken into con- 
sideration. 

For the clammer’s purpose, a count of his entire catch would give 
the most reliable data, but this is usually impossible. It is almost as 
satisfactory to take the successive hauls as they come and count the 
various species in each; the greater the number of hauls counted the 
more accurate the results obtained. 

From the viewpoint of the conchologist, however, such an estimate 
is in reality only a measure of the extent to which the species in ques- 
tion is capturable by the clammer’s gear, and for the following 
reasons: 

There are a number of species which never ‘‘bite” the hooks on a 
crowfoot dredge, or which do so very rarely. Such species may be 
plentiful in a mussel bed and yet never appear in the clammer’s 
hauls. 

Again, some mussels are found only in small numbers and around 
the edges of a bed. The clammer makes his hauls where the shells 
are most crowded, through the center of the bed, and may miss these 
altogether. 

The clammer throws away the mussels that are too small to use as 
well as those whose shells are too thin or too highly colored. Such 
shells ought to enter into the percentages as much as the more valu- 
able species, but they do not appear in the clammer’s hauls. 

Different methods of clamming produce very different results in 
the proportion of shells obtained. The crowfoot dredge, the rake, 
the tongs, and wading each secure an unduly large number of some 
species and an unduly small number of other species. 

To enumerate all the shells obtained by all the methods would give 
the most accurate results, but that is obviously impracticable. When 
the water is low the clammer gets quite a different proportion of 
species, and may even get different kinds of mussels from those 
obtained when the water is high. 

Each of these considerations has been kept in mind while making 
out the percentages; the clammer’s hauls were counted; all the piles 
of culls were carefully examined; all the specimens possible were 
secured by wading along the edges of the beds; account was taken of 
the various shells found in muskrat piles; the relative stage of water 
was noted, and, so far as could be done, allowance was made for it. 
Then, too, there has been a careful consideration of numerous cir- 
cumstances which can not be shown to the reader, but which result 
from the authors’ experiences at the different stations. Notwith- 
standing all these efforts, the numbers must still be regarded as 
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approximate rather than absolute. But, even so, they will be of 
service to the mussel fishermen, for whom they are primarily intended. 
Only a very small percentage of the shells seen and handled could 
be kept for the final collection. 

An endeavor was made to retain typical specimens of each species 
encountered, and also all puzzling and aberrant forms, since the latter 
add much to the actual knowledge of a species, though they may 
render positive identification more difficult. 


SUMMARY OF MUSSEL DISTRIBUTION. 


The practice of the Bureau of Fisheries in examining a river and 
its tributaries from source to mouth, in regular order, throws unex- 
pected light on the distribution of species which could be obtained 
in no other way. The fauna of a river has a coherence never found 
and not to be expected in an artificial division of the country, such as 
a township, county, or State, whose boundaries are purely arbitrary. 
The larger the river and the more thoroughly the main stream and its 
tributaries are examined the more illuminating become the results. 
The study of the entire fauna of the Cumberland River and its tribu- 
taries leads to the following general conclusions, which are amply 
confirmed in all the river faunas that have been examined: 

1. When two closely related forms differ essentially in their degree 
of inflation, the flatter and less inflated one will be found in the upper 
portions of the river and in the tributaries, while the rounder and more 
inflated one is confined to the lower portions of the main river, where 
there is a Weaker current and more mud. To this there are, however, 
some noteworthy exceptions, such as Symphynota complanata. 

2. The swiftness of the current, the size of the stream, and the 
kind of bottom affect other shell characters besides that of inflation. 
Consequently, where there is a mixture of conditions there is also a 
mixture of characters, and two species which in other localities may 
be well defined and easily separated will be found to merge imper- 
eeptibly into each other. In a miscellaneous collection of shells it is 
easy to find the blue-point (Quadrula undulata) from one stream and 
the three-ridge (Q. plicata) from another, the southern mucket 
(Lampsilis ligamentina gibba) from one locality in a State and the 
pocketbook (L. ventricosa) from another. But when specimens of the 
entire fauna of a river are spread out on a table in order from the 
source to the mouth there is found such a mingling of characters that 
it is often a mere matter of individual judgment to determine some 
of the species. This is essentially true of Q. undulata and Q. perpli- 
cata in the upper portions of the Cumberland. 

3. There is sometimes a peculiar similarity in the faunas of widely 
separated tributaries, where the conditions at first would seem to be 
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very different. Such a similarity is found in Roaring and Rock 
Castle Rivers, although the localities are widely separated and the 
surrounding country quite different. 

4, Some species demand peculiar conditions, and their presence 
or abundance in any locality depends on the presence and extent of 
the favorable conditions. 

The washboard (Q. heros) lives in holes or depressions in the bottom, 
full of soft mud. Any mussel bed in the Cumberland that has such 
holes will be likely to contain washboards, whether that bed is high 
up the river or low down toward the mouth, and the percentage of 
the washboards will depend on the area covered with such holes. 

5. The Cumberland is very different from the Maumee and Kan- 
kakee Rivers in that it shows a marked differentiation between small 
and large stream species, between the main river and its tributaries, 
but there is very little evidence of migration along the main river 
itself. 

Such species as are confined to the upper, middle, or lower portions 
of the river owe their habitat chiefly to the fact that here, as else- 
where, they frequent smaller or larger streams, as the case may be. 

Accordingly, we may distinguish the following classes: 

(a) Small-stream species restricted to the upper portions of the 
river and its tributaries. Here belong seven species. Anodontoides 
ferussacianus was found only in the tributaries and not at all in the 
main river. The other six species, Lampsilis perdix, multiradiata, 
orbiculata, and punctata, and Alasmidonta minor and truncata are 
distributed in various tributaries and in the main river both above 
and below the falls. None of these are commercial species. 

(b) Large-stream species, restricted to the lower portions of the 
main river. There are nine of these species, seven of which are not 
found in any of the tributaries, viz: Lampsilis ventricosa and fallaciosa, 
Obovaria retusa and ellipsis, and Quadrula heros, ebena, and fragosa. 
The other two species, Lampsilis anodontoides and Quadrula undata, 
were found in Harpeth River and the former also in Red River as 
well as in the main Cumberland. The most of these large-stream 
species are good button shells, as would be expected. Indeed, the 
only exception is Obovaria retusa, which is the smallest of them all and 
for that reason the least valuable. 

(c) Species of universal distribution, which are well scattered 
throughout the entire length of the main river. There are seven of 
these species, three of which, the Ohio River pigtoe (Quadrula 
obliqua), the pink warty-back (Q. tuberculata), and the butterfly 
(Plagiola securis), are not found in any tributary. The other four 
are the southern mucket (Lampsilis ligamentina gibba), the pocket- 
book (L. ovata), the spike (Unio gibbosus), and the elephant-ear 
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(U. crassidens). The last two, of course, are culls, but all the others 
are valuable commercial shells. 

(d) Species confined to restricted areas, including all of the rare 
forms that are of interest chiefly to the conchologist. These include 
all of the Truncillas, which were found in places widely separated from 
one another, and one of which was new to science; nine species of 
Lampsilis—temata, picta, henosa, vanuxemensis, trabalis, parva, glans, 
levissima, and leptodon—all of which are too small or too thin-shelled 
to be of any value. Dromus caperatus and Symphynota complanata; 
two Anodontas, imbecillis and grandis; two Pleurobemas, clava and 
crudum; and four Quadrulas, undulata, tuberosa, rubiginosa, and 
granifera. These last four have some commercial value but not very 
much. 

6. The great bulk of the mussel fauna of the river is thus made up 
of the seven universally distributed species, and two of the large 
stream mussels—Quadrula heros and Q. ebena. All the others are 
confined to such restricted areas or occur in such small numbers as to 
possess only an incidental or accessory value. 


NOTES ON THE VARIOUS STATIONS. 
THE UPPER RIVER AND ITS TRIBUTARIES. 


This portion of the river was examined by Mr. Boepple in 1910 as 
well as by the present party in 1911. Both the river and its tribu- 
taries are rather swift mountain streams which are much used as a 
source of power to run small gristmills, and hence they are fre- 
quently interrupted by dams. The bottom is mostly bedrock 
sandstone, with occasional fissures and sand and gravel pockets and 
bars, the latter furnishing the only localities where mussels can live. 
Consequently the shells are very few in number and widely scattered. 
The Clear Fork has more sand bars and pockets than the main river, 
and hence considerably more mussels. 

Mr. Boepple in his notes called attention to the apparent presence 
of acids in the water above the great falls, which quickly dissolved the 
nacre of dead shells, and the present party observed the same thing. 
Moreover, in the small beds above the falls the muskrats had made 
considerable inroads into the mussel fauna. Against so many 
unfavorable conditions the mussels find it very hard to hold their 
own, and the few species able to survive are not of any importance 
either to the pearlers or the button manufacturers. These mussels 
above the falls are not only thin-shelled but are much dwarfed, and 
Unio gibbosus, the most common species, has a very pale nacre, which 
frequently becomes white or yellowish and approaches closely a 
dwarfed form found in Green River, Ky. 
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THE RIVER BELOW THE FALLS AND ITS TRIBUTARIES. 


Not only were there a great number of additional species below the 
falls, but there was also a change in the character of the shells. This 
was especially noticeable in Unio gibbosus, which was no longer a 
pale-nacred dwarf, but was of normal size and color. The mussels 
are usually found crowded about the base of the large rocks along 
the bottom of the river just below the falls. They are easily acces- 
sible to their enemies, especially during low water, and many of them 
are killed by muskrats, raccoons, mink, and occasional otter. But 
the relative number lost in this way is very small when compared 
with the corresponding loss above the falls. Hinge pearls (baroques) 
are common in this portion of the river, especially in the pocketbook — 
(Lampsilis ovata), nearly every specimen of which contains a few. 
The river from Anvil Shoals, 1 mile below the falls, to Burnside was 
not investigated either by Mr. Boepple in 1910 or by the present 
party in 1911, but it was reported by a mussel fisherman to be full 
of excellent button shells. The bottom is much too stony for any 
kind of gear, however, and it would be necessary to collect the mussels 
entirely by hand. Pearling has been conducted actively along this 
portion of the river, and piles of shells left by the pearlers were 
frequent along the shore. Indeed it was reported that pearling had 
practically cleaned out the river for the first 10 miles above Burnside. 
There are two tributaries, both from the north, which enter the 
Cumberland in this space between the falls and Burnside. 

Rock Castle River is the larger of the two and is nearer Burnside. 
It was examined below the ford at Livingston, Ky., July 1. The 
shores here were high and rocky and were forested with a mixture of 
deciduous trees and hemlock. The water was clear, temperature 
81°, with a maximum depth of a foot and a half. The current was 
slow (2 miles per hour) and the bottom was very rocky and rough, 
with only a few bars and patches between the rocks filled with clay. 
The flora was remarkable and wholly unlike any that we saw else- 
where. Nuphar grew along the water’s edge, Myriophyllum verticil- 
latum, a broad-leaved Potomogeton, and a small patch of Scirpus 
americanus grew in ve shallow water, and there was plenty of water 
willow, the whole reminding one of a bit of creek in northern Indiana 
or Illinois. The mussels were excessively abundant in the sand and 
clay patches here, and in favored localities the little Medionidus 
conradicus covered the entire bottom with the elongate slits, which 
is all of the mussel that can be seen. 

Nineteen kinds of mussels were found here, but only a very few of 
them possessed commercial value, and a few miles farther down the 
river all the species were widely scattered. This shell bed was 
markedly unlike any of those in the main river, containing some 
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species that were not found in the Cumberland at all, and others 
that were quite rare. In these respects they resemble those found 
in Roaring River in Tennessee. 

Laurel Creek, a tributary of Laurel River, was examined below 
the dam at Corbin, Ky., July 3. The shores were rocky and were 
heavily wooded with a deciduous forest, mixed with hemlock and pine, 
and still supported a remarkably rich and varied flora. The dam 
cuts off the upper portion of the river, and no mussels were found 
above it. There was a city dumping ground near at hand and the 
water was milky in color and covered with a greasy scum. Below 
the dam the bottom was very irregular and mostly solid rock, full of 
potholes and patches of sand and destitute of vegetation. 

We had expected to find a rich and varied fauna, something like 
that of the Rock Castle River, but could discover only five species, 
and three of these were represented by asingle shell each. This river 
thus has almost identically the same species as the Clear Fork and the 
Cumberland above the falls. The poverty of species is doubtless due 
to the smallness of the stream and the general unsuitable conditions. 

There was no dwarfing of the species, but there were several 
peculiar modifications in the color of the nacre which were not found 
in the main river. These suggest that while there is some inter- 
course with the Cumberland there is very little interbreeding. 

The Big South Fork flows into the Cumberland at Burnside, Ky. 
Our party examined it first opposite Parkers Lake, where there is a 
fish trap and a low dam. The shores there were high limestone 
cliffs, the water was very clear, and the bottom was coarse gravel 
covered with bowlders and great angular fragments of rock, with 
some sand between them. Dead shells, recently killed by muskrats, 
were abundant on the rocks and on the dam at the fish trap. Twenty- 
eight species were obtained here, but although seven or eight of them 
were good button shells, they were not sufficiently abundant to make 
the gathering of them profitable. At Sloans Shoals, 6 miles from 
Burnside, during the autumn of 1910, Mr. Boepple found about 20 
species, securing them all with a rake. At the riffles, 2 miles above 
Burnside, the present party found large but rather scattered beds of 
mussels, by far the greater number of which were noncommercial. 
There were 32 species in all, and evidently some of them had yielded 
good returns in pearls, for there were many piles of shells along the 
river bank and the bed had been thoroughly worked over. 

Minute marginal cysts were abundant in the edge of the mantle of 
Unio gibbosus, often leaving small pits along the margin of the shell. 
Baroques and the distomid of Kelly were found in Quadrula tuber- 
culata, and a few large Ataz in Symphynota costata. Several of the 
U. gibbosus and two of the Plewrobema were gravid. The latter 
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had fine red eggs in all four gills and the body was orange; the former 
had coarse white glochidia in only one pair of gills. 

On proceeding down the main river from Burnside the first mussel 
bed of note is on the bar below the mouth of Fishing Creek. Very 
few living mussels were seen here, but the entire river bed was covered 
with shells which had been killed by pearlers. A large number of 
Seautifully marked univalves were present among the dead mussel 
shells. 

At Fords Island the bottom of the left chute, which we examined 
most carefully, is a shingly gravel, in which it was difficult to find 
the mussels. Mr. Boepple, who examined this bed in 1910 with a 
mussel rake, reported an “almost unbelievable quantity” of Unio 
crassidens. The present party would probably have obtained many 
more mussels if the bed could have been examined during low water. 

Four miles farther downstream, at Mill Springs, is another long 
and straggling mussel bed, which covers several.miles of the river 
bottom. The latter is here composed of shingly gravel, with some 
sand bars, and is largely covered with water-willows. 

The pearlers’ piles along the banks opposite this bed were chiefly 
the shells of Unio crassidens (elephant-ear) with some Dromus and 
Quadrula obliqua (Ohio River pigtoe). Although this was not an 
important shell bed it was noteworthy for the increase in the number 
of species. The pocketbooks (LZ. ovata) found here were the first 
typical ones seen. 

At the pearling camp 14 miles below Eadsville or Lock 21 we found 
the water about 2 feet above normal and rising rapidly, with a 
swift current over a gravel bottom. The pearlers were farmers from 
near by, who carried on pearling at odd times. They had thrown 
their opened shells back into the river, and there were about a ton 
and a half of them lying in the shallow water along shore. The 
pocketbooks (Z. ovata), muckets, and elephant-ears were the most 
numerous species. Mr. Boepple investigated Gands Island, in this 
vicinity, and found the mussels, especially Unio crassidens, abundant 
on both sides of the island, an unusual circumstance. 

Beaver Creek is a small tributary of the Cumberland from the 
south, opposite Rowena, Ky. This creek was investigated for a 
mile, up to a series of long rifles. The bottom was rocky with con- 
siderable mud and sand, in which were obtained a surprising variety 
of shells for so small a stream, as is shown in the table. 

In the mouth of Goose Greek, a little way down the river, a man 
was seen actively pearling with a fork. He said that he was getting 
mostly elephant-ears and that there were plenty of muckets on 
the other side of the river but the water was too high to work them. 
Mr. Boepple saw a fine lot of about 50 pearls in Rowena during his - 
stop there in 1910. 
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Indian Creek Shoals, 53 miles below Burnside, is one of the most 
interesting mussel beds of the upper river. We found the water 
clear with a swift current over a gravelly bottom. Near the water’s 
edge was a pile of about 300 pounds of shells left by a pearler. 
These were mostly pocketbooks and muckets, but contained a good 
sprinkling of sand-shells, Dromus, and monkey-faces. Mr. Boepple 
obtained a good collection of shells from this bed in 1910 and also 
from Copper Island a little farther down the river. 

Snows Island is a large island covered with coarse pebbles, upon 
which many dead shells had drifted, while others along the shore 
had been freshly killed by muskrats. At the head of Weeds Island, 
a little way below, there was about a ton and a half of shells left by 
pearlers, chiefly the southern mucket and elephant-ear. 

At Tear-coat Bar on July 20 the water was muddy and high from 
a heavy rain the night before. The bottom here is black gravel 
mixed with yellow sand. Out of a ton and a half of shells left 
here by pearlers about 90 per cent were southern muckets and 
elephant-ears and the remaining 10 per cent an admixture of other 
species. 

Selfs Bar contained a large and populous mussel bed which had 
been the center of active pearling operations. The 8 tons of shells 
left by them contained about the same percentage of shells as at 
Tear-coat Bar. 

Marrowbone Creek, a small tributary from the north, was examined 
up to the first riffles, a mile or more, but contained no mussels. In 
general the northern tributaries of the Cumberland were rather bar- 
ren, while those from the south were well populated. On the top 
of a hill near the mouth of this creek was an old shell pile left by 
the Indians, and from this point these shells became quite frequent, 
especially near the sites of old camping grounds. 

At Champs Shoals pearling was being actively carried on, and 
there was a large pile of discarded shells, two-thirds of which were 
elephant-ears, while nearly all of the other third were southern 
muckets. The river here widens out considerably, and there ig 
more clay and sand on the bottom. The shell bed continues with 
some interruptions from this bar down to Burkesville. At Tobins 
Landing, below Burkesville, Mr. Boepple obtained a fine collection 
of shells, representing at least 14 species. 

At Cloyds Island, below Tobins, there is an unusually good mussel 
bed which has been much worked by pearlers. The banks along 
both sides were fairly covered with the shells left by them, prin- 
cipally southern muckets and elephant-ears. In this bed the mus- 
sels were thickest where the current was strongest. 

Biggerstaff Bar and Island were examined July 24; at the head 
of the island were a few shells among which were found specimens 
of Lastena lata, a rare species. 
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A few rods below the bar there were several good-sized shell 
piles left by muskrats, from which we obtained an exceptionally 
fine lot of butterfly-shells (P. securis). From Martinsburg to Celina 
there were a few pearlers’ piles which increased in size and number 
of shells as we approached the latter place. 

The Obey River, a tributary from the south which enters the Cum- 
berland at Celina, Tenn., and the Cumberland itself in the vicinity of 
Celina, were examined by Mr. Boepple in 1910 and againin 1911. He 
covered the lower 26 miles of the Obey River, beginning at Grass Lot 
Shoals, where no mussels were found. At Martins Bar a large collec- 
tion was obtained representing 22 species, of which the southern 
mucket and the pocketbook were the most abundant. The bottom 
here was firm coarse gravel. At Holmes Bar 24 species were secured, 
the southern mucket being still the most abundant. The current was 
swift and the coarse gravel bottom was covered with a rich vegeta- 
tion, in which the mussels were especially abundant. The southern 
mucket is the only shell in this river worthy of commercial considera- 
tion, the others being too scarce. Mr. Boepple estimated that when 
niggerheads are worth $30 per ton these muckets would be worth $50. 

From 12 to 15 years ago there was considerable pearl fishing on the 
Obey River, and a local firm said that then one could easily get a 
wagonload of mussels a day. But now the larger mussels are gone 
and the small ones have only small pearls. Fourteen of these pear!s 
which were examined weighed from 2 to 4 grains each, but were of 
extra quality. 

In the Cumberland, 1 mile below Celina, there is a fair-sized mussel 
bed which has been worked for 10 years, entirely for pearls. The 
most valuable commercial species is still the southern mucket, and 
this is also regarded as the best pearl bearer. 

Mr. Boepple examined a large bed near Butlers Landing and 
secured 13 species, but the specimens were all too badly eroded and 
spotted to have any commercial value. A storekeeper here had a 
number of pearls which he had taken in trade, and he showed us an 
assortment of 4 purple, 5 yellow, and 8 white ones, of the rosebud 
type, all of which had an exceptionally good luster. 

About 3 miles below Butlers Landing we found the first pile of 
commercial shells we had seen, but they were all old shells, since no 
active clamming had been carried on for two years. There were 6 or 
7 tons in the pile, most of them of second quality, the Ohio River 
pigtoe being the most common, with the southern mucket and the 
Cumberland pigtoe (Q. cooperiana) close seconds. There were fully 
2 tons of culls, 98 per cent of which were elephant-ears and the purple 
warty-back. Mr. Boepple secured a fine collection of shells from this 
bed with the crowfoot dredge, and among them were 3 specimens of 
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Lampsilis fallaciosa, the slough sand-shell, which were the first 
obtained during our survey of the river. 

At Brimstone Island there is a large mussel bed in water from 2 to 
8 fect deep, with a bottom of coarse gravel, sand, and clay. Com- 
mercial clamming had been in operation here only a few days before 
our arrival, but must have been carried on during previous years, as 
evidenced by a pile of button shells on the bank containing fully 
20 tons. 

At Carsons Bar there is another large mussel bed in water from 3 
to 6 feet deep, with a moderate current and a hard gravel bottom. 
This bed is worked only occasionally by local fishermen chiefly for 
fish bait and pearls. 

Roaring River, a tributary from the south which enters the Cum- 
berland just above Gainesboro Landing, was examined several miles 
above its mouth on July 28. Only one small mussel bed was found 
- along the shore under the shade of the overhanging trees, in 3 to 6 
inches of water on a gravelly bottom. The presence of a large amount 
of Potomogeton and the abundance of Medionidus conradicus was a 
strong reminder of the Rock Castle River at Livingston, Ky. The 
abundance of Lampsilis glans was also noteworthy, since this species 
was not found anywhere in the main river. 

At Gainesboro Bar there is a small mussel bed which can not be 
worked with a crowfoot dredge, since the bottom is composed of flat 
rocks with gravel pockets in the cracks. At the lower end of the bed, 
where the rocks were well covered with a blue clay, the mussels were 
of especially fine quality, but the bed has never been fished com- 
mercially. 

We reached Salt Lick Island when the water was low and the 
mussels were moving about actively. Similar conditions were found 
at Half Pone Bar (see p. 33), and the extremely interesting collections 
obtained at each of these stations show what a remarkable difference 
a low stage of water makes in the results of collecting. There is no 
reason for supposing these two beds to be exceptionally good, and 
probably most of the beds in the Cumberland would have nearly if 
not quite equaled them if the conditions under which they were 
examined had been equally favorable. This Salt Lick Island bed 
was especially noteworthy for the large numbers of Truncilla that 
were obtained. No parasites were found on any of the mussels. 
Lampsilis gracilis was gravid (July 31), while LZ. ligamentina gibba 
and L. orbiculata approached each other so closely in all their shell 
characters as to be indistinguishable except by the color of the nacre 
and epidermis. 

At Fort Blount Bar there is a large mussel bed in water from 4. to 
6 feet deep, with a swift current over a bottom of firm gravel mixed 
with yellow clay and sand. Two men from the Ohio River had been 


30 MUSSELS OF CUMBERLAND RIVER AND TRIBUTARIES. 


working here for a week before our visit, and two more began on the 
day of our arrival. The Ohio River pigtoe is the most common but- 
ton shell. 

At Granville our party was caught in a very heavy rain, almost a 
cloudburst, and went from there down to Carthage on high and 
furbid water which rendered any satisfactory mussel survey impos- 
sible. 


Sullivans Island was investigated by Mr. Boepple when the condi- 
tions were more favorable. He found a large mussel bed in a strong 
current on a bottom of rough gravel and yellow clay. Although he 
secured 22 species, and among them a large number of Ohio River 
pigtoes and southern muckets, the bed is worked only for fish bait 
and pearls. ‘Two small beds at Buffalo Bar and Sand Shoals are not 
of commercial value. 

Caney Fork, one of the most important tributaries of the Cumber- 
land, joins the latter river just above Carthage. In Buffalo Valley, 
near Flat Pond, July 27, Mr. Boepple found a mussel bed covering the 
entire width of the fork and 14 miles long. He used a crowfoot 
dredge and scissors fork in water 5 to 10 feet deep on a bottom of 
coarse gravel mixed with sand and yellow clay. This bed has been 
fished for pearls and baroques during the last 15 years, and according 
to accounts it has yielded well. None of the shells have ever been 
sold, and fully a carload of merchantable species was seen scattered 
along the banks. 

At Rock Springs there is a much smaller bed in a swift current, 
with water 24 to 8 feet deep, the bottom being flat rocks on one side 
and much fine sand and gravel on the other. This bed has also been 
fished for 15 years for pearls and baroques, and while the shells are 
exceptionally good for button purposes they have never been utilized. 
The spectacle-case (J. monodonta) was once common here, but has 
been nearly exterminated by being used for fish bait. Another bed 
at Lancaster Island shows similar conditions; the button shells are 
of first quality, but have never been utilized. 

At the lower end of Goodall Island in the main river below Carthage 
there are two small beds separated by a short interval. The current 
is slow but steady, while the bottom is of firm gravel mixed with 
yellow clay. There was a pile of about half a ton of shells here. 
Down nearer to Lock 7 there is a third bed in water from 14 to 16 
feet deep, which was fished for pearls up to 1908, two years before the 
lock was finished. The Ohio River pigtoe is the principal commercial 
species here, with a good sprinkling of second-grade button shells. 
The effect on this bed of the dam at the lock seemed to be to kill off 
the mussels at the lower end, but to allow the upper end to broaden 
out considerably. The clammer here opened all his shells with a knife 
instead of steaming them, since he was working principally for pearls. 
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He was reported to have found three during the preceding week, one 
of which sold for $100. 

At Beasleys Shoals there is a large and important shell bed with 
several good-sized piles of shells along the banks. These piles aggre- 
gated about 10 tons, and the Ohio River pigtoe furnished 80 per cent 
of the merchantable shells in them. They represented chiefly the 
residue of a great amount of clamming done here in the past. An 
Ohio River clammer had taken out 200 tons of good shells and left 
about 8 tons of culls, of which the elephant-ear formed 90 per cent. 
The bottom was gravel mixed with yellow clay and covered with 
12 to 16 feet of water. Of 5 pigtoes examined 4 were gravid, 2 had 
young in the outer gills only, while the other 2 had a number of young 
in the inner gills also. The Quadrula subrotunda had orange flesh 
while part of the gills contained carmine eggs, most of which had 
been aborted. 

Below Cedar Bluffs we found a pile of 12 tons of shells which had 
been collected a year or more before, and cribbed. The mussel bed 
here was large with a very slow current over a bottom of gravel 
covered in some places with clay. The bed has been extensively 
fished for pearls; during the previous year (1910) 8 boats had been 
employed and they collected over 100 tons of shells, more than half 
of which were saved and sold. But there was fully a carload of good 
button shells scattered along the banks. 

Goose Creek, a tributary of the Cumberland from the north, was 
examined August 10, but although the conditions seemed in every 
way favorable no mussels could be found. 

At Daniels Landing the mussel bed is half a mile long and 150 feet 
wide in water 12 to 16 feet deep, with a bottom of yellow clay and 
sand changing to rocks at the lower end. The fishing here has been 
chiefly commercial since pearls are scarce. Eight men fished this 
bed in the summer of 1910 and obtained 100 tons of shells, the prin- 
cipal commercial mussel being the Ohio River pigtoe, which is of 
extra-large size and of the best quality. A few very large nigger- 
heads were also found. In spite of the large amount of shells taken 
from this bed it still remains one of the richest in the river. 

At the mouth of Spring Creek, below Hunters Point, there is a 
Jarge mussel bed 1 mile long and 125 feet wide, in a very slow current 
over a bottom of gravel and yellow clay covered in places with mud. 
This was first fished in 1910, when 50 tons were taken; at the time 
of our visit in 1911 the clammers had obtained about 14 tons, nearly 
all of Ohio River pigtoe, with a few washboards and niggerheads. 
Another large mussel bed was reported at the foot of Wings Eddy 
Bar, and still another at Armstrongs Island. At Cairo we saw a pile 
of 12 tons of shells, mostly Ohio River pigtoes. 
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At Grallatin Landing the mussel bed is 14 miles long and from 40 
to 60 feet wide, on a bottom of gravel and yellow clay covered with 
mud. The river widens considerably, there is much dead water, and 
the shores are low, making the conditions almost lake-like. This is 
all the result of excessive backwater from the lock dam just below. 
The first Quadrula fragosa was found here. 

At the head of Lindsleys Island we found a very large number of 
small shells killed by muskrats; 95 per cent of these shells were pig- 
toes. There is no commercial fishing here nor even any pearling. 
We found in this bed our first yellow sand-shell, and also a spectacle- 
case, specimens of which we had not seen for some time. Farther 
down the river, at the end of Lindsleys Bar, there was a clammer’s 
camp. About 600 pounds of shells had been collected, of which the 
pigtoe formed 50 per cent, the washboard 25 per cent, and the 
remainder mixed species, including a few yellow sand-shells. There 
was a good mussel bed at Hills Island above Nashville on a muddy 
bottom in a fairly rapid current. Many mussels had been killed by 
muskrats who seemed to have a particular liking for small pigtoes. 

Stones River, an important tributary from the South, was exam- 
ined along its East Fork at Walterhill, Tenn. The water was shallow 
and turbid with numerous riffles; the bottom was composed of loose 
rocks with intervening gravel bars, covered with plenty of water 
willow. 

Below the ford was found a large number (70) of a beautiful new 
species of Truncilla (see p. 46), many individuals of which had been 
killed by muskrats. The Symphynota costata found here were remark- 
ably large, and contained many lusterless pearls. 

The West Fork of this river was visited at Murfreesboro, Tenn. It 
is somewhat larger than the East Fork and is broken up by divers 
islands covered with water willows. There were many Anodonta 
grandis and Symphynota costata of large size on the bank, recently 
killed by pearlers. 

The mussel fauna here is remarkable in containing several species 
not found at all in the Cumberland, and in a peculiar interchange of 
species. L. ovata of the Cumberland is replaced here by the genuine 
L. ventricosa and Q. perplicata is replaced by Q. undulata. The pres- 
ence of Q. rubiginosa is unexpected, and that of the genus Anodonta 
is interesting, since this is the only place in the Cumberland or its 
tributaries where representatives of this genus were found. 

At the foot of Gowers Island, 25 miles below Nashville on the main 
river, there is one of the most important mussel beds in the entire 
Cumberland. And we found here the largest pile of mussel shells yet 
seen, about 80 tons with 8 tons of culls. The bed is 3 miles long and 
from 60 to 175 feet wide in a strong current on a bottom of gravel 
mixed with sand and clay. The young pigtoes here were all so 
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brightly rayed that for a time they were regarded by the clammers 
as possibly a new species. Harpeth River, a tributary from the 
south which enters the Cumberland a little way above Lock A, was 
examined 5 miles above its mouth. The bottom here was of shingly 
gravel, changing to solid rock and farther up to beds of soft mud. 
There was formerly a large mussel bed here, but the backwater from 
the lock dam has killed the mussels in the lower portion of the bed. 
Another large bed was reported 14 miles farther up the river. 

The unusual size and thickness of the shells obtained here suggest 
that this river would yield exceptionally good button material. The 
margins of the shells were much pitted, indicating parasites in unusual 
abundance. The presence of fine large L. ventricosa and S. costata 
so near the mouth of the river is remarkable, since both of these 
species are absent from the Cumberland. 

Below Lock A we saw numerous sites of old shell piles where clam- 
ming operations had been carried on in the past. At Half Pone Bar 
the current was swift, the water shallow and somewhat turbid, and 
the bottom firm gravel and sand. The large number of specimens 
and species is at least partly due to the peculiar configuration of the 
bottom and the low stage of the water, the conditions being similar 
to those at Salt Lick Island (see p. 29). The great majority of the 
shells obtained were young, but many of them were eroded at the 
umbones. P. donaciformis was exceptional in being very thin and 
having a pink nacre. The large number of Plagiola is noteworthy, 
together with the only specimen of Truncilla florentina found below 
Nashville. 

At the Seven Mile Ferry above Clarksville the current was rather 
feeble, the water clear, and from 5 to 8 feet deep, and the bottom 
composed of fine gravel. From this point on down the river a crow- 
foot bar was employed, similar to that used by commercial clammers 
but shorter and smaller, and furnished with 50 hooks. The latter 
were of two kinds, the ordinary form used by clammers and an 
improved form invented by Mr. Boepple, having a knob at the tips 
to prevent small mussels from taking hold or larger ones from dropping 
off. Hauls were made 200 feet long, the first as near the shore as 
possible, and each succeeding one 10 feet farther out. The detailed 
record of the different hauls made at a few stations is given in full, 
in order to convey a more accurate idea of the number and distribu- 
tion of the mussels, and the ease or difficulty with which they could be 
caught. Such a record was kept for all the stations in this portion 
of the river, and forms an important factor in determining the relative 
abundance of the mussels. 

At Owl Hollow Bar, 24 miles above Clarksville, we found a swift 
current with clear water over a clay bottom, more or less mixed with 
gravel. This bed had been worked for eight years and showed signs 
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of depletion. The detailed record of the 14 hauls made here is given 
in the following table: 


Hauuts Mave at Owt Hoitow Bar. 
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This was one of the most important mussel beds visited, since 
clamming was going on actively at the time of our visit, the shells 
being used at the Clarksville blank factory. The bed has been 
worked for 10 years with from three to six boats every summer, but 
it shows very little sign of depletion. In sorting theshells the wash- 
board (Q. heros) is piled by itself, because it is badly stained, and 
sold at one-half or one-third the regular price. It forms about one- 
fifth of the entire catch. 

Of the first-grade shells the pigtoes are much the most abundant, 
followed by the niggerhead and the monkey-face. Mussel enemies 
are scarce, most of the mink and muskrats having been trapped. 
Pearls and baroques are rare, slugs run about three-quarters of an 
ounce to the ton. A large number of the pigtoes obtained were 
gravid and several had young in all four of the gills. 

At Clarksville June 12 the river was very low and a large sand bar 
was being uncovered. The bottom was fine gravel and the water 
rather shallow, with a slow current. The yellow sand-shells were 
traveling rapidly into deeper water. Plagiola donaciformis was 
gravid. 

At Red Rock Bar, below Clarksville, on June 6 the water was 
unusually clear, about 8 feet deep, and there was practically no 
current, the bottom firm gravel. Fourteen hauls were made here 
under the same conditions as at Owl Hollow Bar, save that each was 
300 feet long. The mussels found gravid here were 1 O. reflexa, 
2 U. gibbosus, 3 Q. perplicata, 1 Q. pustulosa, 77 Q. obliqua, and 10 
Q. ebena. This is the only place in the main Cumberland that we 
found S. complanata. This bed has been worked eight years and 
begins to show the effects of it. The shells obtained are of better 
quality than when the work first began, but there are fewer slugs, 
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the shells being younger. Quadrula perplicata, called locally the 
“round lake,” is the pearl bearer here. 


Havuts Mabe at Rep Rock Bar. 
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Trices Landing is 14 miles below Clarksville and the conditions 
are almost exactly the same as at Red Rock bar, except that the 
bed is full of ‘‘ hang-ups,” and therefore not fished commercially. 

At Meeks Spring bar, about 8 miles below Clarksville, some fine 
springs enter the river, one of which has its outlet richly incrusted 
with diatomaceous scum. The current was very slow and the water 
unusually clear over a bottom of coarse gravel. This bed has been 
fished for 10 years and 500 or 600 tons of shells have been taken from 
it. Most of the O. reflera and Q. fragosa were found cleaned at 
muskrat holes and were practically the only shells there. The yellow 
sand-shell and the rabbit’s foot had been going shoreward during a 
previous rise in the river, but turned and went back when the water 
fell. Many of these sand-shells were gravid June 10 and were used 
in making a plant of mussels in the river at Clarksville. 

The Red River is the only tributary of any size that enters the 
lower Cumberland from the north. No mussels could be found for 
several miles above its mouth, probably because the bottom was 
found to be covered with soft mud which shifted considerably during 
high water. 

At Ringgold, on the west fork of the river, there is a high milldam, 
which backs the water up for several miles. No mussels were found 
above this dam, and below it they were rather scarce and all of small 
species. Several L. multiradiata were found which showed no rays, 
a few L. vanuxemensis, and one live L. glans. This proved to be the 
only place where vanuxemensis occurred. 

Mr. Boepple visited Port Royal, at the junction of the two forks of 
Red River, on June 14. The river here is not large and is shallow 


36 MUSSELS OF CUMBERLAND RIVER AND TRIBUTARIES. 


except a few deep holes; the bottom is gravel and mud. The mus- 
sels were collected with a rake and by wading, and were mostly near 
the bank in the mud, only a few being found in the gravel. Sixteen 
species were obtained in all, two of which, S. costata and S. compla- 
- nata, were rare in the main river. The mussels were said to have 
been formerly abundant, but they had been nearly cleared out by 
pearlers, and not enough marketable species were left to make fishing 
profitable. 

Haynes Lake lies several miles below Clarksville, on the north side 
of the river, and is apparently a part of the old river channel. It is 
about a mile long and surrounded by woods; the bottom is soft mud 
and the water is about 3 feet deep, with a temperature of 89°. Very 
large specimens of Anodonta grandis gigantea were obtained, 2 of 
which contained sporocysts of some distomid, while 2 others were 
gravid (Sept. 4). The nacre of 8 was purplish, that of the remain- 
ing 17 a beautiful creamy white. Of the 2 specimens of A. imbecillis 
1 was gravid. 

Elk Creek Shoals, 13 miles above Dover, had a current of 3 miles 
an hour in water 10 feet deep over a bottom of gravel mixed with 
some sand. Nine of the pigtoes obtained here were gravid (May 30), 
and on the land bar above the shoals was found one dead Truncilla 
sulcata, a species which is exceedingly rare in the Cumberland. 

Walter’s shelling camp was about a mile below these shoals, and 
Mr. Walter very kindly conveyed us up and down the river in his 
launch, giving much valuable information. He had a pile of shells 
containing about 150 tons, of which the most important button shells, 
in the order of their abundance, were the Ohio River pigtoe, the 
Cumberland pigtoe, the monkey-face, the yellow sand-shell, the but- 
terfly, the niggerhead, and the southern mucket. 

At Glasgow Landing, 2 miles above Dover, on May 29 the current 
was about 4 miles an hour, the water high and muddy but rapidly 
falling, and the bottom gravel mixed with clay. About one-third of 
the pigtoes were gravid, the glochidia being usually in the lower half 
of the outer gills. The niggerheads were also in the early stages of 
eravidity, all four gills being red and padlike; one elephant-ear was 
gravid. At the foot of Dover Island the conditions are the same as 
just recorded except that the water was 20 feet in depth. A small 
species of Atax, with broad white marks on the back, was found on 
several of the mussels obtained here. Marginal distomid cysts were 
fairly common, especially in P. securis (the butterfly). This same 
butterfly was frequently gravid, the pigtoe was less often gravid, and 
a single specimen of Q. fragosa had glochidia in all four gills. 

A noteworthy feature of the lower river, somewhat marked at 
Clarksville, but decidedly more so at Dover and below, is the land- 
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slips that occur along the banks, when great masses of earth slide 
into the water, sometimes carrying trees with them. 

At Jones Landing there was another clammers’ camp, operated by 
a Mr. Scarborough, who rendered us considerable assistance. The 
water here was 15 feet deep and the current about 3 miles an hour 
over a bottom of mud and gravel. Sixteen hauls were made here, 
with the following results: 


Havuus MADE at JONES LANDING. 


Number of hauls......-. 


Duration in minutes... 


Lampsilis anodontoides 


gracilis 
alata... 


Unio crassidens. . 
gibbosus. .. 
Obovaria ellipsis. 
reflexa. 
Quadrula heros 


obliqua 


ebena 


fragosa 


metanevra 


pustulosa.2:.2 2... 
perplicata... 
plena 
tritogonia.... 


16 


Pale | 


a No mussels taken. 


At Three Sisters Springs, near Linton, Ky., some remarkably 
large springs flow out of a cave into the river. There was a current 
of 4 miles an hour in water 20 feet deep over a bottom of soft gravel. 
No parasites were found except distomid cysts along the margin 
of the mantle of a few shells. Stained and rough tips, which in 
“some places indicate pearl formation, were common in the shells 
here. Six of the pigtoes had the lower half of the outer gills filled 
with glochidia (May 24). All the mussels examined had their intes- 
tines filled with greenish mud and appeared well fed. 

The main bed is a little below the springs and had been worked 
for four seasons. Our helper, who had been a professional clammer, 
had on one occasion dug in this bed 13 boxes of shells of 100 pounds 
per box in one day. This was in competition with another man 
who dug 12 boxes in the same time—a ton and a quarter by the two 
men in a single day. 

Below Linton shell beds are common but none were being worked 
above the mouth of Donelsons Creek. The largest of these beds is 
at Dead Mans Bar, where there was a large pile of culls near the 
mouth of Terrapin Creek. 

At Donelsons Creek a clammer had just begun working and had 
only a few shells, chiefly pigtoes, washboards, niggerheads, and 
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monkey-faces. A mile below Canton, Ky., there is another bed in 
12 to 15 feet of water which had been worked previously as was 
evidenced by an old shell pile, in which a single valve of L. falla- 
ciosa was found. In the hauls here taken by our party were obtained, 
May 23, four gravid niggerheads and five pigtoes. 

The bed at Eddyville, Ky., examined May 18, was on a gravel 
bottom covered with 15 feet of water, with a current of about 2 
miles an hour. This bed had been worked more or less for four 
years, but was difficult and unsatisfactory on account of numerous 
“hang-ups.” 

Just above the Ferry at Kuttawa, Ky., there was a large mussel 
bed on a bottom of sand and gravel, covered with 8 or 10 feet of 
water, with a swift current. Eighteen hauls were made with the 


following results: 
Hauts at Kurrawa, Ky. 
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Of the gravid mussels obtained in these hauls the elephant-ear (U. 
crassidens) had the entire outer gills padlike, striate, and white. 
Lampsilis orbiculata has a marsupium that is black-edged, while the 
mantle is striated brown and black like that of LZ. ventricosa. The 
pigtoes (Q. obliqua) were just beginnirg to become gravid (May 13), 
with minute white spawn alorg the crenate edge of the outer gills. 
In Lampsilis gracilis the posterior haf cf the outer gills had much 
the appearance of a lima bean, in which the conglutinates were some- 
what separated, with no bleck e’ge and no furrows. 


CHARACTER OF WATER OF THE CUMBERLAND RIVER. 


In the coal regions of the upper Cumberland River the water is 
8 ] 

generally clear and of an acid nature. The acidity is well shown by 

the limy parts of the dead shells beirg greatly dissolved away and in 
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many cases the epidermis alone left. That the mussels do not thrive 
well in this portion of the river is probably due to the fact that the 
bottom is rocky, food scanty, and the water deficient in lime. 

Below the Cumberland Falls in the limestone formations the water 
contains a considerable percentage of lime. Here the shells are much 
larger and thicker than those above the falls. 

The table given below is taken from the United States Geological 
Survey ‘‘Water-Supply Paper 236,” by R. B. Dole, and shows the 
mineral conditions of the Cumberland River, at Nashville, Tenn., and 
Kuttawa, Ky., two widely separated localities of the lower river. A 
sample of water was taken daily, these mixed, and a sample from the 
mixture was taken for analysis. There were about 3 analyses made 
per month, or 36 per year. This method gives a much better general 
knowledge of the conditions than a single sample would do. From 
Nashville the samples were collected from October 24, 1906, to 
November 38, 1907, and 35 analyses made; from Kuttawa, from Jan- 
uary 11, 1907, to January 11, 1908, 34 analyses were made. 

The following table gives the general average of the analysis, in 
parts per million, and also the per cent of the anhydrous residue: 


MINERAL ANALYSES OF WATER FROM CUMBERLAND RIVER. 


[Parts per million, unless otherwise stated.] 


Near Nashville, Near Kuttawa, 
nn. Ky. 


Anhy- Anhy- 


Mean. drous Mean. drous 
residue. residue. 
Per cent Per cent 
TIS Sipe one se 38865 ta csp econ dQunbro eee teee ne enengac 1265 ay aeeseese as L7Ghae ieee ee 
MMNUOMAGUNINALLEE Si lacctucnuseannecieenbesccaneccec= aes eects CE ee ee ee 165) 960 eats 
MORINCIMN TOR MRCNESS = ioe Semen toca scene oeh ewe cou eee as enue rE | Ree Sa ee OO La ted 
EES 07) Rae Se eae SR a ee aan ey ane eee are 20 16.4 18 14.6 
Reo) aes Coens Sra Me oe RN Ee ae rake hs 42 1.5 .30 rey 
BCU CA) i oie ee cw sense case coc ckip soem eeccants cee uesk camens 26 21.3 28 22.8 
MDGS TG) eee an ees ee eines PSS er Gere eats SRS 3.6 2.9 4.3 3.5 
Boater ANG uOLaasiUM (UNG) P cece es moctct uote seeccmecoee 9.6 7.8 7.8 6.3 
PMOMALG TACICIO (Os) cb o> oe soe sone te cen ce we nwisbe cates cncess 0 37 9 40.6 
ierolicuetyr sive: ta b€c| Gay Gs (010 5) ee ae © ee nee Onan ee eC ee a OD tr Mee eee LOD ee Se ee 
PPE LE TAOIOIE (DO glo ssts vsactceccesasceckoss cecsueceee geste 14 11.4 9.7 7.9 
Ptr TOOICIe (Ng) 28 toe vedas ssn ence ao daca nelicaciseeuar 1.2 1.0 1.8 1.5 
OE LELUDTHS TOL YT tO) 9 J se SE A ee eee ae eee 2.1 157 3.0 2.4 
PTIAMCUSNOIVEGR HOUUB i. soso cens ne wdc Made cetuc ecedtiss con cece ne 119.4 Oe lec = oo 124 


a Fee03. 
COMMERCIAL VALUE OF THE MUSSELS. 


Taking into consideration both the relative abundance of the species 
and the intrinsic value of the shell, the southern mucket (L. ligamen- 
tina gibba) is the most important commercial mussel of the upper 
river; that is, from Burnside down nearly to Nashville. 
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From Nashville to Clarksville the mucket is not relatively as 
abundant, and is consequently surpassed in value by the Ohio River 
pigtoe (Q. obliqua). 

From Clarksville to the mouth of the river the honors are divided 
between the pigtoe and the niggerhead (Q. ebena). There are other 
shells all along the river which possess a high intrinsic value but are 
not found in sufficient quantities to equal the ones just mentioned. 
The most important of these are the yellow sand-shell (L. anodon- 
toides), the most valuable of all our fresh-water species, the butterfly 
(P. securis), Lampsilis orbiculata, a shell of very high value and 
desirable for propagation, and the Missouri niggerhead (QO. ellipsis). 
The Cumberland pigtoe (Q. cooperiana) and the long niggerhead (Q. 
subrotunda) are also much esteemed by the button manufacturers. 
Samples of shells from the upper portions of the river were carefully 
weighed, measured, and appraised by Mr. Boepple, with the results 
indicated in the following table: 


CoMMERCIAL VALUE OF Mussext SHELLS TAKEN FROM THE CUMBERLAND RIVER IN 
OcTroBER AND NovEMBER, 1910. 


Num- 
Num- | Num- ber | Value | Value 
Species. Locality. Weight.| ber ber | Lines. | gross per per 
{ sheils. | blanks. per gross. ton. 
ton 
Pounds. Cents. 
Lampsilis ligamen- | Martinsburg, Ky..-.. .- 5 16 Pe Tileee seas 685 5 | $34.25 
tina gibba. 
ID Wo eRegemecoaae Coes Landing, Ky....... 24 12 180 20 916 6 54.96 
DM ae-saoccacor Martinsburg, Ky........ 5 17 222 20 522 3 15. 66 
DG snecet uses epee GOm. S52 ee cans 5 17 22, 20 723 5 |# 36.15 
DOzce ce euere ae Burnside to Burksville- . 5 32 S00 eset 928 5 46.40 
Do Obey River, Celina, : 12 { 57 36 135 20| 27.00 
soca sie sicisri Tenn. 2. a 129 2 307 7 21.49 
Quadrula obliqua..| Coes landing, Ky......-| 5 37 76 30 180 10 18. 00 
Dromus dromas....| Martinsburg, Ky........ 23 113 23 35 109 15 16.35 
Lampsilis ovata@..|..... GO eeiase asses secs 24 114 GY ES sage 319 2 6.38 
Dromus dromas|]..... GOker ee eeeseue 2 34 Pb sae 744 2 14.88 
and small Quad- 
rulas mixed.) 
Unio crassidens....]...-- O ieeeaepaceco cae 24 134 137 20 652 |....35 ce ae 
a Tips. b Pearly tips. 


A good idea of the extent of clamming operations on the river 
below Nashville may be obtained from the following data, contributed 
by various shell buyers at Paducah, Ky.: On some of the beds 
mussel fishing has been conducted for at least 10 years. One mussel 
firm, with headquarters at Paducah, had 300 boats operating from 
Paducah to Nashville. In 1907 this company obtained 1,783 tons 
of shells from this part of the Cumberland River; in 1908, 1,400 tons; 
in 1909, 1,100 tons; in 1910, 1,125 tons. In consequence of a sudden 
drop in the price of shells this company was not working the river 
during 1911. 
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Another buyer reported 500 tons obtained from the same region 
of the Cumberland by his company during each of the years 1907, 
1908, and 1909, but only 100 tons in 1910. 

In addition to these companies there were Ohio River parties and 
private fishermen operating in the river, which must have increased 
the annual output to considerably over 2,000 tons per year. 

Because of the drop in prices mentioned above, none of the larger 
companies were operating the river during 1911 with the exception 
of Mr. Walter, at Dover, Tenn., and the blank factory at Clarksville, 
Tenn. 


BREEDING SEASON OF THE CUMBERLAND MUSSELS. 


Throughout the progress of the survey the various species of mussels 
were examined as to breeding condition and the date at which the 
various species were found gravid is shown in the table following. 
In addition to the table, which gives only the bare facts, the follow- 
ing additional notes will prove of interest and value. 

The only Lampsilis ovata found gravid wason May 13. Mr. Boep- 
ple sent in some gravid examples during the late autumn of 1910. 
Without doubt this species is usually gravid from autumn until the 
next spring. L. multiradiata was found becoming gravid July 28. 
In other streams we have found it fully gravid in September and 
October. Lampsilis anodontoides was found fully ripe in abundance 
from June 10 to 21. The breeding season of this species is well 
known; it usually becomes gravid in autumn and remains so during 
the winter. Quadrula perplicata was noticed becoming gravid May 
24, and gravid samples were still found July 27. Although Quad- 
rula cooperiana remained gravid for a considerable length of time, 
we saw only a few samples; the citations refer to single individuals, 
so that, while we have it recorded from June 3 to August 11, 
only 11 gravid examples altogether were seen. The characteristics 
of the gravid mussel are described under the discussion of the species. 
It is a desirable species to propagate. Quadrula obliqua is the most 
prolific mussel in the river, and we saw many more gravid examples 
of this than of any other species. From June3 to 10 is the height of 
its breeding season, and at that time about half the catch obtained 
would be gravid. When the life history of the species is known and 
the fish which serves as host, it will be easy to procure material for 
propagation during a considerable part of the summer. 

Quadrula ebena was observed in early stages of gravidity about the 
beginning of the work, and gravid examples were obtained as late as 
July 16. The other species noted are not of special economic impor- 
tance and gravid examples were found only in small numbers. Sufli- 
cient information about them can be obtained by a glance at the 
table. 
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TABLE OF GRAVID SPECIMENS OF MussELs FOUND IN THE CUMBERLAND, 1911. 
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PEARLS AND PEARLING IN THE CUMBERLAND. 


Just when pearling began on the Cumberland there is no definite 
record. It has been in operation quite steadily on the upper river 
for at least 20 years. It is not generally carried on actively the year 
round, but chiefly in August and September, when the water is low. 
There are few professional pearlers, however; that is, men who devote 
their entire time to the gathering of pearls. Most of the pearling is 
carried on by farmers at odd times, and by men who in the winter 
devote their energies to lumbering, chopping, or trapping. 

Hunting for pearls is confined mostly to the upper river and the 
tributaries. It seems that the conditions suitable for pearl formation 
are more abundantly fulfilled in small streams. 

The first sign of active pearling operations seen by the present 
survey was encountered about Burnside. The search for pearls 
extended above the town as far as Seven Mile Shoals and downstream 
as far as Celina, and less actively to Carthage and beyond. A short 
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distance below Burnside pearling has been recently in active opera- 
tion, at Pittman and Fishing Creek. From Burnside down to 
Burkesville Mr. Boepple had noted in 1910 that the river bed was 
well filled with shells killed by pearlers, and in 1911 the same work 
was being continued farther on downstream. At Patty Shoals below 
Mill Springs in 1910 “yellow mussels” (L. ligamentina gibba) had been 
pretty well fished out, since the pearlers opened only this species. 

Tn order that due allowance may be made for the inevitable degree 
of unfounded rumor on such subjects, we will give at first the reports 
of the rivermen and supplement them later by our own observations. 

At Burnside we heard that a pearl had been found at the mouth of 
Pittman Creek which was worth $250 or $300 and another that had 
been sold for $40, and we were told of a man living down the river, 
back some distance in the country, who had a fad for pearling and 
buying pearls, and who had accumulated in this way about $20,000 
worth of pearls, baroques, and slugs at the time our informant 
visited him. Many pearls had been found in the vicinity of Eadsville, 
the highest price any single pearl from that locality brought 
being $800. 

In August and September 100 men were often pearling at once on a 
shoal near Rowena, and the highest price paid for any single pearl 
was $500. There had also been much pearling on a mussel bed below 
Tear-coat Bar and on another at Clouds Island during the past five 
years, sometimes as many as 50 men working at the same time. At 
Goodall Island, for 20 years previous to the time of closing the 
lock, pearling had been in active operation. At one time 150 men 
were at work together on the bed, and in one week $30,000 worth 
of pearls were found. Pearling had also been carried on near the 
mouth of Goose Creek above Hartsville in former years, but it stopped 
after the building of the lock below, which flooded the beds with lock 
water and rendered it difficult to obtain the mussels. 

Not only the upper river but its tributaries also were famous for 
pearls. At Carthage it was said that better pearls were found in the 
Caney Fork than in the Cumberland, and that they commanded a 
much better price. Mr. Boepple, who investigated the lower 26 
miles of the Obey River at Celina, remarks: “Twelve to fifteen years 
ago there was much pearl fishing here, and it seems to have paid 
until, indeed, the mussels had been fished out by pearlers.’”’ Stones 
River was in good repute as a pearling stream, and a merchant at 
Clarksville stated that his father used to buy many pearls from there. 
There had been active pearling on this river only a short time before 
our visit, and some shells left by the pearlers and examined by our party 
showed indications of pearl formation. Red River, which enters at 
Clarksville, is said to be a good pearl-bearing stream in its upper 
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portion, and we saw a number of very good pearls from there. Little 
River, across from Canton, Ky., is also said to yield numerous pearls, 
which, however, are rather small. 

Our own observations, as well as the records of people engaged 
in the pearl trade, indicate that pearling was once an important 
occupation in the upper river. We saw in many places large piles 
of shells left by pearlers along the river banks, and came across one 
party actively engaged in pearling. Mr. Boepple saw a collection 
of pearls in Rowena valued at $1,000, and this represented only a 
portion of those found in the vicinity, since the largest and finest 
pearls were sent directly to New York. At Butlers Landing a store- 
keeper showed us a very pretty collection of ‘‘rosebud’’ pearls, all 
with a good luster, four of which were purple, five yellowish, and eight 
white. | 

At Clarksville, as mentioned above, we saw some very pretty 
pearls from Red River. One of the principal merchants at Car- 
thage buys about $15,000 worth of pearls every year. The highest 
price he had paid for a single pearl was $2,500. They generally 
range from $20 to $300. A shell buyer at Paducah, Ky., bought 
$2,000 worth of pearls during the season of 1910. While genuine 
round pearls are not common in the lower river, rough pearls and 
baroques are usually present to the amount of three-fourths ounce 
per ton of shells. The baroques vary from $2.50 to $3.50 an ounce. 

On account of the ground to be covered and the time at our dis- 
posal, together with unfavorable weather while on the upper Cum- 
berland, we did not have opportunity to devote very much atten- 
tion here to pearl formation, though this region would prove an 
exceptionally good location from which to attack the problem. In 
looking over the flesh of some mussels recently killed by pearlers a 
number of black distomid cysts, similar to those found in the Maumee 
River (Indiana and Ohio), were observed, and these probably figured 
in part at least as an exciting cause. 

A study leading to the discovery and the consequent conserva- 
tion of the peculiar conditions which favor pearl formation in the 
upper Cumberland and its tributaries, accompanied with active 
propagation of the southern mucket in that region, would be highly 
desirable. The mussels are not yet so nearly exterminated that 
gravid material can not be readily procured, though it is feared 
that they soon will be, in view of the active depredations of the pearl- 
ers. It is believed that mussel planting could be kept well ahead 
of any onslaught likely to occur and that the resulting harvest 
would yield not only an abundance of the very best button material 
but also a plentitude of pearls, and thus prove a source of much 
greater benefit than where mussels are reared for the shells alone. 
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DISCUSSION OF MUSSEL SPECIES. 


In the list of species here presented we have followed in most 
respects the classification and sequence given in Simpson’s well- 
known Synopsis of the Naiades. In the spelling of the names, 
however, we have followed the suggestions of Lindahl and have 
made also a few minor changes, such as the substitution of the older 
name Quadrula undata for Quadrula trigona, as suggested by Mr. 
Bryant Walker, and the transference of the Medionidus subtentus 
(Say) to the genus Ptychobranchus, and of Tritogonia tuberculata 
(Barnes) to Quadrula under the name Quadrula tritogonia, as sug- 
gested by Dr. Ortmann. Many other changes have been proposed 
which will probably in the end prove justifiable. We have avoided 
making any shifts between Pleurobema and Quadrula, although sev- 
eral have been advocated which may be desirable. The fact that 
both Pleurobema xsopus, Quadrula obliqua, and another perplexing 
form which we have found may have glochidia in two, three, or all 
four gills indicates that these two genera should really be united. 

We are very favorably inclined toward the new classification pro- 
posed by Ortmann,? but its present state of incompleteness and the 
uncertain position of many species, as well as our own conclusions 
regarding Quadrula and Pleurobema, make it seem best at present 
to use the older and better known system with the few exceptions 
noted above. 

1. Truncilla triquetra Rafinesque. Snuffbox. 

This attractive little shell occurs only in the upper part of the river. In all we 
procured 21 specimens, 19 of which were obtained at Salt Lick Bar. In the autumn 
of 1910 Mr. Boepple found it at Indian Creek, Cloyds Landing, Albany Landing, 
and in the Obey River at Celina, Tenn. 

It is in all probability considerably more common and widely distributed in the 
river than our collections would indicate. But it does not seem to occur as far down 
the river as Half Pone Bar or at Clarksville; if it did a few examples would certainly 
have been taken among the great number of small mussels collected in that region 
in June. 

Truncilla triquetra is a small species, dwelling in the shallower water. On account 
of its small size it is rarely or never taken on the mussel dredge or rake, but must be 
gathered by hand. It has a handsome, strong and thick shell, but is too small to have 
any commercial value. All our examples are pretty well eroded at the umbones. 
2. Truncilla brevidens (Lea). 

This species was not found in the main river at all and only at three stations alto- 
gether. It was most abundant in the Big South Fork opposite Parkers Lake Station. 
Three examples were procured in the same fork 2 miles above Burnside and one in 
Beaver Creek. It is too small to have any commercial value. 

All the specimens found were dead, but some had been recently killed by muskrats, 
therefore nothing was learned concerning its habits. It appears to be a species 


a Lindahl, J.: Orthography of names of the Naiades, The Journal of the Cincinnati Society of Natural 
History, vol. xx, no. 5, art. vm. 

b A monograph of the Najades of Pennsylvania, reprinted from the Memoirs of the Carnegie Museum, 
vol. 14, no 6, Feb. 15, 1911. 
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occurring in moderate-sized, clear streams with a rocky bottom, avoiding the smaller 
tributaries. 


3. Truncilla arceformis (Lea). 
Rare; only one example obtained. This was procured in the Big South Fork 2 
miles above Burnside, Ky., and is rather peculiar in shape. 


4. Truncilla sulcata (Lea). Pewee, cat’s-claw. 

Although this species seems to be pretty well distributed along a considerable 
stretch of the river, we obtained only occasional examples here and there along shore. 
Mr. Boepple found one in Caney Fork. It can probably be procured in larger num- 
bers during low water. It is common enough to be pretty well known to the clammers, 
who call it ‘‘pewee” on account of its small size, or ‘‘cat’s-claw” because of the 
peculiar clawlike structures on the marsupial expansion of the shell of the female. 


5. Truncilla haysiana Lea. 

Our collection of this species is rather small, but it is prebably more common than 
the collection would indicate, as it is too ea to bite on the crowfoot hook and is 
easily overlooked. Most of the examples collected had been killed and cleaned by 
muskrats. It is one of the handsomest of the Truncillas on account of its beautifully 
polished epidermis, and it has an unusually thick and solid shell for the genus. It is, 
however, too small for manufacturing purposes. 


6. Truncilla capsxformis (Lea). 

Fairly abundant in the Big South Fork, where nearly all the specimens had been 
killed by muskrats; in the main river we found it sparingly. Our shells are pretty 
badly eroded, very thin and brittle, with the marsupial expansion colored a dark 
green. The species is of no value for manufacturing purposes, being too small and 
thin. 

7. Truncilla florentina (Lea). 

Rare; the only specimen obtained was the dead shell of an old and very inflated 
female at Half Pone bar. In the autumn of 1910 Mr. Boepple found a specimen at 
Indian Creek bar. During low water probably many more could be obtained. 


8. Truncilla walkeri, new species. (See fig. 1, frontispiece.) 

A fine, large Truncilla with a honey-yellow epidermis and numerous capillary rays. 
Shell rather thin, elliptical in outline, much inflated in the females, only moderately 
in the males. Anterior margin projecting and evenly rounded, ventral margin 
strongly convex in the larger males, much less so in the females and smaller males; 
posterior margin oblique, but usually well rounded in both sexes; dorsal margin 
comparatively long, straight, or slightly curved. Umbones narrow and flattened. 
Anterior, lateral, and posterior slopes all well rounded; umboidal ridge flattened and 
indistinct, especially in the females. In front of this ridge the males have a broad 
and shallow sulcus; in the females the marsupial expansion is very pronounced, and 
is usually limited anteriorly and posteriorly by a deep and narrow sulcus. It is 
somewhat like that of capsxformis, but is considerably swollen, especially in the 
larger females, instead of being flattened, and does not project as strongly. Lines of 
growth smooth, distinct, and close together. Ligament long, thin, and light brown. 

Interior: Pseudo cardinals large and thick, rather blunt and only slightly serrate or 
smooth; laterals long, high, thick, and slightly curved; anterior adductor scar slightly 
longer than wide, squarely truncated posteriorly ; posterior scar large, deeply impressed, 
and squarely truncated anteriorly much as in brevidens; pallial impression fairly dis- 
tinct, nacre milky white, thinner and quite iridescent posteriorly. 

This species was quite abundant just below the ford of the East Fork of Stones 
River near Walterville, Tenn. We found here 140 shells, most of them on shore and 
recently killed by muskrats, and 1 or 2 living mussels. The smallest specimen (male) 
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measures 23.2 mm. long, 15.3 mm. high, and 8.8 mm. in diameter, the smallest female 
31 mm. long, 19.9 mm. high, and 12.9 mm. in diameter. The largest male measures 
57.7 mm. long, 42.7 mm. high, and 26.4 mm. in diameter, and the largest female 
52.8 mm. long, 39 mm. high, and 23.9 mm. in diameter. There are 49 females, the 
others being males. 

Walkeri, to Mr. Bryant Walker, one of our most eminent conchologists. 


9. Lampsilis ventricosa (Barnes). Pocketbook. 

Typical specimens of this species were obtained in two tributaries of the Cumber- 
land, Harpeth River near its mouth, and Stones River, in the east fork at Walterhill 
and the west fork at Murfreesboro, Tenn. Just how common or widely distributed it 
is in the streams above mentioned is not known. The examples found were excep- 
tionally fine and would make very good button shells. 

In the main Cumberland L. ventricosa seems to be quite rare, its place being usually 
taken by the closely related LZ. ovata. Indeed, the distribution and relationships of 
ovata and ventricosa as found in the Cumberland and its tributaries are exceedingly 
perplexing. A few examples found near Clarksville, and a dwarf shell found at Elk 
Creek shoals above Dover, however, offered exceptional difficulties in classification, 
fitting in neither with ventricosa nor ovata; the male shell would perhaps fall on the 
ovata side of the dividing line; the females on the ventricosa side, if indeed not rather 
beyond the limits of the typical shell; these shells, both male and female, were rather 
too thick and solid for ovata. A marked feature of those at hand is a deep pink tinge 
of the nacre posteriorly, this tinge being pretty sharply limited to the posterio-dorsal 
area, a feature not common with either ventricosa or ovata. 

The femaie shells are considerably more inflated than the males and have a peculiar 
flattening of the lower part of the posterior margin. One of the female shells was 
sent to Mr. Bryant Walker, who remarks concerning it as follows: ‘‘No. 5456 isa 
most remarkable shell. I have never seen a female ovata with such an enormous 
expansion. Ventricosa not uncommonly tends that way, but not to such an extent. 
* * * This shell is comparable only with satur. [A variety of ventricosa, accord- 
ing to Simpson; satur is L. excavata, according to Frierson.] This shell is either an 
extraordinary abnormality of ovata or is ventricosa. In view of the occurrence of 
ventricosa both in the Harpeth and Stones, I am inclined to refer it to the latter.” 


10. Lampsilis ovata (Say). Southern pocketbook; ‘‘grandma.”’ 

A fairly common species throughout the entire length of the Cumberland, more 
numerous in the upper portions and upper tributaries. 

This species is one of the very few found in the Cumberland above the falls. Mr. 
Boepple obtained it at Pineville and Williamsburg and we found a few in the vicinity 
of the latter place and several examples just above the falls. Just below the falls it 
was abundant and common at the stations farther down. Associated with the typical 
form, which is relatively uncommon, is an aberrant form, more closely resembling 
ventricosa. 

The specimens of this aberrant form were at first identified as LZ. subovatus Say, 
described and figured by Call.¢ On examination of the literature, however, there is 
no “‘ Unio subovatus Say,’’? and the name in Call’s report is plainly a misprint for 
ovatus, the Unio subovatus Lea being an entirely different thing. 

Say’s original description of ‘‘ Unio ovatus” is brief and the figure poor, but recog- 
nizable; it is probably better known from Conrad’s description and excellent figure.5 

The greater number of our specimens, however, differ considerably from the typical 
form. Beginning with the shapely, high-ridged clear yellow shell, which represents 


a Mollusca of Indiana, Twenty-fourth Annual Report of Geology and Natural Resources of Indiana, 
p. 481, pl. 39. 
¢ Conrad, Monography, p. 4, pl. 2, 
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the species in its perfection, we have stained horn-colored examples, then deep- 
brown specimens and specimens with broad distinct rays. Inflated females are likely 
tc have the ridge characteristic of ovata less markedly developed than males; in both 
sexes, however, there is a tendency for it to appear in all degrees of imperfect develop- 
ment until in some examples it is barely discernible. Indeed in one of our examples 
it is almost wholly absent, and we have a shell that, with the exception of purely 
individual features, can not be distinguished from a specimen of L. ventricosa from the 
upper Mississippi River. 

Judging from the soft parts of a single gravid female examined, the bodies of venéri- 
cosa and ovata are quite unlike, the mantle flap of ovata showing a peculiar mottling 
quite different from the markings observed in the other species. 

The variously modified forms of ovata are not only more abundant, but also more 
widely distributed than the type form. Just below Cumberland Falls most of the 
shells of this species are of medium size or smaller, nearly all are smoky brown, and 
several are well-rayed. At Indian Creek Bar brown and few-rayed individuals occur 
along with the typical form. At Goodall Island we found one with numerous distinct 
rays. 

The shells of the Rock Castle River are different from the others and can be told 
almost at a glance. They are dark brown, longer and heavier than those of the other 
streams and have the posterior ridge rather low; ovita takes nearly the same place in 
the Cumberland that ventricosa does in the upper Mississippi. 

We have always found ovata considerably inferior to ventricosa as a button shell, 
being thinner, smaller, and more brittle. The Rock Castle River ovata could possibly 
be used for buttons, but would furnish rather poor material. In the Cumberland the 
ovata is a rather valueless shell. 

Call’s experience with ovata is different. He says it is “‘one of the largest that are 
found in American waters; * * * it also attains a much greater size than Barnes’s 
form (ventricosa).’”? This may be perfectly true for some rivers, as shells vary greatly 
in size and thickness in different streams. 


11. Lampsilis multiradiata (Lea). 

Rather rare in the main river and found almost entirely in its upper portion. 
Occurs typically in small, clear streams and often in lakes. It is more common in 
the tributaries than in the main river. The specimens from both forks of Stones River 
are beautiful shells, typical in form, not much eroded, and with a clear, white nacre. 
The specimens from Rock Castle River, Big South Fork, and the main stream depart 
more or less from the typical form, being unusually elongate and sharp-pointed posteri- 
orly, rather thin, considerably eroded, and more or less stained or diseased in the 
recre or in the teeth. On comparing the Red and Stones River shells with the others, 
a marked difference was noted in the cardinal teeth. In these typical specimens 
the large posterior cusp of the right valve pointed more or less anteriorly, while in the 
Rock Castle River specimens and most of the others it pointed more or less poste- 
riorly. A few shells with intermediate characters in this respect were found, however. 


12. Lampsilis igamentina (Lamarck). Mucket. 

This species is represented in the Cumberland chiefly by the southern mucket, 
Lampsilis ligamentina gibba Simpson, which differs from the typical form in being 
shorter and more compressed. The two forms grade into each other so impercep- 
tibly that it is impossible to find the point of separation between them. In the 
lower part of the river it approaches more nearly the typical form. 

The shell of the subspecies often has the epidermis more highly polished than in 
the type form, the nacre has more luster, and the valves are flatter and more uniform 
in thickness. The shells are therefore superior to those of the common mucket for 
manufacturing purposes and are, sought after by shell buyers. Like the other forms 
of this genus this mucket carries its young in the gills through the winter. The 
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glochidia fasten readily to our common spiny-rayed fishes. Some gravid examples 
of this form were collected by Mr. Boepple in the autumn of 1910 from the upper 
Cumberland and sent to the biological station at Fairport, and though the mussels 
were dead the glochidia were still alive and attached themselves readily to fishes. 
This is the most desirable form with which to stock the river and extensive plant- 
ings from the falls to the mouth would greatly increase its value as a mussel stream. 


13. Lampsilis orbiculata (Hildreth), 

Fairly common in the middle portion of the river, usually from 1 to 3 examples 
being found on each bed. 

We were struck with the remarkable similarity between this species and the south- 
ern mucket, Lampsilis ligamentina gibba, About the only way to distinguish between 
them was by the bright orange shade of the epidermis, and usually orange tint of 
the nacre of orbiculata, and it is easy to understand Call’s¢ remark that Dr. Hil- 
dreth and the earlier naturalists seem to have considered this shell as a variety of 
Unio crassus Say (= Unio ligamentinus Lamarck, short and thick variety found in the 
Ohio), but Call adds: ‘‘It certainly would seem to be a good species.”’ Our own 
studies and comparisons showed them more distinct than appeared at first glance. 
The difference is most plainly seen in the female shells, which differ considerably 
from the males, being truncate posteriorly and short and well swollen postbasally, 
They are well represented by Say’s® figure of Unio abruptus, and look somewhat 
like a compromise between the southern mucket and JZ. ventricosa. Ortmann¢ 
says that this species ‘‘is not at all related to ZL. ligamentina as Simpson thinks; but 
it belongs to the ventricosa group of Lampsilis, for it has a well-developed flap on 
the mantle edge.” 

L. orbiculata also very closely resembles L. higginsit which is more generally north- 
ern in its distribution, but the males of higginsii are shorter, more closely approach- 
ing Obovaria ellipsis. Orbiculata and higginswi are probably closely related. 

This is a very good button species, but so uncommon that it is not much of an item 
in the trade. 

14. Lampsilis teniata (Conrad). 

Rare; none at all were found in the Cumberland or in any of the tributaries except 
Stones River. It appears to be a species of small clear streams, and was found in 
the fine gravel at the edge of the water among the water-willows. 


15. Lampsilis picta (Lea). Painted mussel. 

Rather rare, and not taken by us in the main river. We found three in the Rock 
Castle River a few miles back from the Cumberland. Mr. Boepple, in the autumn 
of 1910, obtained it in the Big South Fork at Sloans Shoals, near Burnside. It igs 
too small and thin to have any commercial value. Our largest example measures 
61 mm. long, 33 mm. high, and 17.5 mm. in diameter. 


16. Lampsilis punctata (Lea). Spotted mussel. 

It is very like L. picta in color and outline, but differs in being more inflated and 
in carrying its thickness to the edge, so that its ventral margin is rather rounded and 
blunt, while that of picta is sharp. Both species are new to our collection. Mr. 
Bryant Walker, who identified them for us, called attention to the differences. The 
shell is thick anteriorly, but thins out rapidly behind the center. It has no commer- 
cial value on account of its small size, and most of our specimens are also badly eroded. 


17. Lampsilis perdix (Lea). 

Abundant in the Cumberland just below the falls. Mr. Boepple in 1910 found it 
as far down as Rowena and in the Obey River at Celina. It is common in Rock 
Castle and frequent in the Big South Fork. 


SSE ee ee ee a eee eee 
a Mollusca of Indiana, Indiana Geological Report, p. 493. 
6 American Conchology, pl. 17. 
¢ Nautilus, vol. xxm, no. 9, p. 119, 
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This species bears a general resemblance to an elongate flattish L. ligamentina. 
Unstained shells are easily recognized by the character of the rays, which are broken 
up and more strongly marked in places, making a series of heavy green blotches, 
Another peculiarity is the short lateral teeth, 1 in the right valve and 2 in the left; 
these are low and blunt, and separated from the cardinals by a wide interspace. 
Our older shells are badly eroded and so stained and discolored that the character- 
istic rays and blotches are absent. Such specimens can be recognized by the narrow 
border of latest formed nacre, which is yellowish or reddish and semitranslucent. 
Our shells usually have the nacre badly stained. Even if obtained free from stains 
they would make rather poor button shells, as they are somewhat brittle. In thick- 
ness they are about equal to a thin mucket. A few of the examples have brick-red 
pimply patches on the interior which probably indicate the presence of parasitic 
trematodes. No parasites, however, were noted. 


18. Lampsilis anodontoides (Lea). Yellow sand-shell. 

Rather uncommon, distributed chiefly through the central portion of the river, 
and never forming a large percentage of any of the beds. This species thrives best 
on sand bars in rather shallow water. It is generally confined to large streams. It 
is one of the most active of the mussels, responding quickly to changes in environment 
by moving about. This is by far the most valuable of the fresh-water mussels, the 
shells being generally used for export and in the manufacture of knife handles. 

This species is easily propagated, the glochidia fastening readily to most of the 
common spiny-rayed fishes, such as sunfishes, bass, etc. On June 13 we found a 
number of gravid shells at Meeks Bar. Some sunfishes were caught, a tub was pro- 
cured, and an infection made. The infected fishes were then liberated into the Cum- 
berland in front of the blank factory at Clarksville. 


19. Lampsilis fallaciosa (Smith). Slough sand-shell. 

Rare in the Cumberland and not found in any of the tributaries. This species 
thrives best along shore in shallow water with a rather lively current and muddy 
bottom. Such conditions exist only in the very lowest portion of the Cumberland. 
From Kuttawa to the Ohio side sloughs are more common and the species is probably 
more abundant. The nacre of most specimens secured is stained. This is a first- 
class species for the manufacture of buttons, but it would be unprofitable to plant in 
the Cumberland because of the absence of favorable locations for its best development. 


20. Lampsilis recta (Lamarck). Black sand-shell. 

Rather common throughout the entire length of the river, but nowhere abundant. 
Many of the shells are badly eroded and stained; none are deep pink throughout, 
but are pale pink about the cardinal teeth and in the umbonal cavity. 

Good white-nacred shells of this species are exceptionally excellent button shells, 
and where select stock could be obtained would be one of the most desirable species 
to propagate. 


21. Lampsilis lienosa (Conrad). 
The specimens we have are hardly typical and were with some doubt identified as 
this species. It is a small species of no commercial importance. ‘ 


22. Lampsilis vanuxamensis (Lea). 

The females of this species were gravid June 6. They are peculiar in having the 
marsupial expansion of the shell rather limited in area, not extending to the posterior 
end, but followed by a pointed extremity. In this localization of the shell they 
remind one somewhat of the Truncillas. The shells are small, red nacred, and of 
no value. 

23. Lampsilis trabalis (Conrad). 

Found only in the upper part of the river and its tributaries. The females are not 

markedly swollen posteriorly, but differ from the males in being shorter and broader. 
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Nearly all we found were dead shells, usually badly eroded at the umbones. Mr. 
Boepple found the species as far down as Cloyds Landing and in the Obey River at 
Celina. As found, the epidermis is generally jet black, usually due to the shells 
being stained. On being cleaned with acids they exhibit beautiful rays. This is a 
small species of no commercial importance. 


24. Lampsilis parva (Barnes). 

Rare; none at all in the Cumberland; indeed it has not been reported from that 
river. But we obtained one specimen in the East Fork of Stones River at Water- 
ville. This wasa slender shell; length 27 mm., height 15 mm., width 11mm. Nacre 
beautifully white and iridescent. 


25. Lampsilis glans (Lea). 

Rare; none at all in the Cumberland; 10 specimens from the tributaries. Those 
found were in gravel in shallow and rather swift water. In general it prefers quiet 
streams with muddy banks and burrows in the firm mud. It is also frequently found 
in lakes. 

One of the smallest of our species; too small for commercial use, and with a rich 
purple nacre. In one specimen, a female found in Roaring River, the peculiar 
glands of the mantle, small white cylindrical objects on each side, were protruded 
and were undergoing spasmodic movements. 


26. Lampsilis alata (Say). Pancake; pink hatchet-back. 

While not a rare species in the Cumberland, this is not especially common. Ina 
few of the beds it is entirely absent, and in many only one or two shells were found. 
It never exceeded 4 per cent of the catch of any of the beds, and is usually less than one. 
It is well distributed throughout the entire river. It prefers rather deep water and 
a soft, muddy bottom. The shell, on account of its thinness and red nacre, is of no 
value whatever. 


27. Lampsilis gracilis (Barnes). Paper-shell. 

Frequent enough to be a rather familiar species among clammers, but not so abun- 
dantasto beanuisance. Ithasmuchthesame distribution as alata, but is less common. 
We usually obtained only 1 or 2 from a bed. Our shells are rather badly worn at the 
umbones. As this thin-shelled species is of no value whatever, but readily catches 
the mussel hooks, it proves to be a nuisance when present in large numbers where 
clamming operations are being carried on. 


28. Lampsilis levissima (Lea). Paper-shell. 

Rare; only one specimen found in the Cumberland; this was at Meeks Spring Bar. 
It seemed to be more common in the Harpeth. This species closely resembles L. 
gracilis in general appearance, but has, among other distinguishing features, a beauti- 
fully polished epidermis. Our examples have a number of peculiar rays, consisting 
not of a different pigmentation of the epidermis but of a series of short, finely wrinkled 
lines. 


29. Lampsilis leptodon Rafinesque. 

This fragile, thin-shelled species is rare in the Cumberland. The only examples 
obtained were collected by Mr. Boepple at Albany and Cloyds Landing in the autumn 
of 1910. 


30. Medionidus conradicus (Lea). 

This species is confined chiefly to small streams. It is exceedingly abundant in 
the Rock Castle River at Livingston, Ky., the sandy bottom being almost covered 
with these animals, which showed up as narrow black lines, the mantle and exhalent 
and inhalent apertures being thin and black. It is also abundant in Roaring River. 

In the Cumberland we found it just below the falls and at Salt Lick Island. All 
the shells were badly stained and eroded, and for this reason, as well as on account 
of its small size, it has no commercial value. 
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31. Obovaria retusa (Lamarck). Golf-stick. 

Although we obtained only a few specimens of this species, scattered valves were 
frequently found along shore, and there is reason to believe that it is considerably 
more common than our small collection would indicate, although by no means 
abundant anywhere. In the Cumberland it attains a rather large size, our largest 
shell measuring 68.5 mm. long, 74.5 mm. high, and 46.9 mm. in diameter. It is a 
heavy and solid shell, but the deep purple of that portion of the nacre within the 
pallial line makes it valueless for buttons. All our shells are somewhat eroded at 
the umbones. Two of them are considerably less retuse than the others, somewhat 
approaching O. circulus in this respect. All have the epidermis somewhat paler 
posteriorly, but not so markedly so as is usually the case with O. circulus. 


32. Obovaria circulus (Lea). 

Rather common in the main river from Burnside to Half Pone Bar. This species 
produces too small a shell to be of much importance to the button trade. The larger 
shells would furnish two or four blanks apiece, and are excellent both as to material 
and thickness. The nacre seems to be unusually durable and retains its firmness and 
luster long after others have become chalky. 


33. Obovaria ellipsis (Lea). Missouri niggerhead. 

This species is chiefly northern in its distribution and does not attain large size in 
the Cumberland. Although in its shell characters it bears considerable resemblance 
to some of the Quadrulas, especially the niggerhead, Q. ebena, it is really more closely 
related to the sand-shells. Where it attains large size it is an excellent button shell 
and would be a fine species to propagate, but the reduced size of the shell in the 
Cumberland indicates that the conditions there are not favorable. We found gravid 
examples above Clarksville early in June. 


~34. Plagiola securis (Lea). Butterfly. 

This species is fairly common throughout the entire length of the river below the 
falls, and, while not abundant enough to make a large percentage of the shells taken for 
commercial purposes, it makes a fair sprinkling in most of the clammers’ piles. It 
seems to thrive exceptionally well in the Cumberland and is more common here than 
in most rivers. The shell, especially of young to medium-sized, well preserved males, 
is one of the most attractive among the Unionide. In the Cumberland there is a 
marked difference between the shells of the males and females, that of the former being 
flat and compressed and of rather uniform thickness, while those of the females are 
much more tumid and swollen. The measurements of a fairly typical male (F5086) 
of medium size are 54 mm. long, 44 mm. high, and 21.1 mm. in diameter, while those 
of a tumid female of about the same length (2660) are 55.3 mm. long, 45 mm. high, 
and 33.7 mm. in diameter. In the lower part of the river the nacre is somewhat 
spotted, but upstream the shells are free from stain. On account of its excellent 
luster, flatness, and uniform thickness, this is an excellent button shell, the males 
being much superior to the females. 

Females were found gravid May 29, and were in the height of the breeding season 
from about June 3 to 16. This would be a very valuable species with which to stock 
the river. 


35. Plagiota elegans (Lea). Deer-toe. 

This species is not as common nor as widely distributed as the preceding. Large 
shells can be used in the manufacture of buttons, but the great majority are too small. 
The largest example found was a single valve 59 mm. long, picked up at the foot of 
Gowers Island. The beautifully tesselated green markings‘on the epidermis make 
it an attractive shell when perfect. 
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86. Plagiola donaciformis (Lea): 

This dainty little species is more limited in its distribution in the Cumberland 
than either of its two relatives. A peculiarity of the species at Half Pone Bar was the 
frequent unfolding of the anterior ventral portion of the shell, the inner layer being 
folded back against the rest, as if by some injury. The specimens found here were 
unusually thin-shelled and frequently had the nacre well tinged with pink. Perfect 
specimens of this shell are among the most attractive to be found in the Unionide, but 
the Cumberland examples, especially those from Half Pone Bar, are badly worn at 
the umbones, so that even small specimens have the appearance of age. This is one of 
the smallest of the mussels—too small to be of any use for manufacturing purposes. 


37. Cyprogenia irrorata (Lea). 

This species is of rather infrequent occurrence in the Cumberland. We found none 
at all in any of the tributaries, and usually found only one or two on each bed exam- 
ined. The species seems to inhabit rather deep water, since we never saw any crawl- 
ing around on the shallow bars. Most of the examples are rather small, and some have 
a shallow sulcus running over the middle of the disk from the umbonal region to the 
_postventral margin. 

A very solid shell, but of little commercial value, as it is rather brittle and has pink 
tips. The few shells that get into the clammers’ piles are generally worked up, 
however. 


38. Obliquaria reflera (Rafinesque). Three-horned warty-back. 

One of the most common shells of the river, and found throughout its entire extent, 
Although a rather small shell, this is so thick and solid that it is used to a considerable 
extent in the manufacture of buttons, each valve furnishing one or two small blanks, 
The species has a long breeding season, spawning through almost the entire summer, 
the young being extruded in white cylindrical masses. Some of these spawn masses 
were seen lying on the gravel at Half Pone BarJune16. Shells of females are some- 
what fuller anteriorly than the males and can usually be distinguished after some 
practice. The Cumberland specimens are not so beautifully rayed as those from the 
upper Mississippi. 

39. Ptychobranchus phaseolus Hildreth. Kidney-shell. 

Scattered in the upper Cumberland from the falls down to Half Pone Bar. Although 
this is a species of rather wide distribution, especially southward, and is by no means 
a rare shell, it is never found in great numbers or making a large per cent in any bed. 
The clammer rarely gets over a half dozen or dozen to the ton; the nacre is white, 
with a soft satiny luster; the shape is nearly that of Unio gibbosus, and the species 
would probably make a fair button shell. 


40. Plychobranchus subtentus (Say). Fluted kidney-shell. 

This species in Simpson’s Synopsis is placed in the genus Medionidus. Dr. Ort- 
mann, however, has removed it to Ptychobranchus, and, although we have seen no 
gravid examples, we are inclined to follow him in this regard on account of the close 
resemblance of the shell to that of P. phaseolus, differing from that species chiefly in 
its thinner shell, greater inflation, and the presence of costz on its posterior slope. 
On account of its small size and its thinness it has no commercial value. 


41. Dromus dromas (Lea). Dromedary mussel. 

In the main river this shell is of occasional occurrence from Mill Springs Bar, in the 
upper river, down to Red Rock Bar, below Clarksville, Tenn. We usually obtained 
one or two specimens at a station. The shells are rather heavy and inflated, though 
the hump on the disk, which is characteristic of the species, is not nearly as prominent 
as in some specimens from the Washington collection obtained by Mr. Boepple in the 
Clinch and Holston Rivers. Some of the shells are beautifully rayed, especially 
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anteriorly, but the greater number are too deeply stained for the rays to show. In 
the living animal the mantle is prettily rayed. 

The shape, size, and solidity of the shell of this species make it suitable for the 
manufacture of buttons, but unfortunately it is too brittle and hard, resembling 
Pleurobema xsopus in this respect. About one-third of the shell, moreover (the tip 
part), is of a pink tinge, which runs entirely through the shell, making it of no value. 


42. Dromus caperatus (Lea). Fan mussel. 

The examples of Dromus obtained in the Big South Fork of the Cumberland differ 
from those found in the main river by being considerably flatter, with the hump on 
the disk less pronounced or nearly absent. These flattened shells represent the species 
caperatus (Lea). Our series indicate that the two forms run together. In young 
specimens, before the step-off is formed, it is doubtful if dromas and caperatus could 
be distinguished. 

From what has been said concerning the relationship between this and the pre- 
ceding species it may be readily inferred that this species also, from a commercial 
standpoint, is valueless. 


43. Strophitus edentulus (Lea). Squaw-foot. 

We found only a few examples of this species. It has a fragile shell, which disin- 
tegrates quickly and is probably more common than our small collection would indi- 
cate. Mr. Boepple found it at Pineville, the highest point at which the river was 
examined. It is a species which occurs in all sorts of situations—in both small and 
large streams and in lakes. Two of our specimens have a pink-purple nacre; in the 
others it is of a yellowish cast. Thespecies isof no value on account of its thin, brittle 
shell. It is exceedingly variable, and presents many puzzling forms. According to 
Mr. Bryant Walker our specimens represent the form shaefferiana Lea. 


44. Anodonta imbecillis (Say). 

The distribution of this fragile, beautiful species is almost identical with that of 
A. grandis. Of the two found in Haynes Lake one was gravid (Sept. 3). The glo- 
chidia are rather large, chestnut-shaped in outline, brown, and fill the entire outer 
gills. The species remains gravid through the winter. The Haynes Lake shells 
contained several Atax apiece. 


45. Anodonta grandis (Say). 

This species was not found in the main river. In general, conditions throughout 
the whole Cumberland system are not favorable to its development. The small 
tributaries are too swift and rocky, and the Cumberland itself is lacking in the quiet, 
muddy sloughs in which A. grandis can thrive. The only river examples we found 
were in the Stones River. a few in the East Fork near Walterhill, Tenn., and several 
in the West Fork near Murfreesboro. At the last-mentioned place it had apparently 
once been abundant in the vicinity of the railroad bridge, where it had thriven in the 
mud of the deep, quiet pools among the water-willows. A number of shells, recently 
killed by pearlers, were lying on the bank. These were large, heavy shells, unusually 
thick for the species, and varied considerably in shape, some of them being markedly 
elongate. 

In Haynes Lake, a shallow, muddy pond below Clarksville, Anodonta grandis was 
fairly abundant, and about 30 examples were secured. These were more shapely, 
of a larger size than those from Stones River, and much thinner. They are indeed 
the largest and finest examples of the species we have ever seen and represent the 
form gigantea Lea. The largest example measured 201.3 mm. long, 112.5 mm. high., 
and 82.3 mm. in diameter. These shells are peculiar in having two distinct colors of 
nacre, about half of them being dark purple, while the other half are a beautiful, 
lustrous, creamy white. The reason for this difference is not apparent; parasites are 
almost entirely absent. 
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46. Lastena lata (Rafinesque). 

Very few examples seen in addition to those enumerated in the table. Mr. Boepple 
obtained it at Burnside, Albany Landing, and Cloyds. Its apparent scarcity is due 
in part toits habits. It can not be caught on the crowfoot hook, but must be obtained 
by wading, and is best secured when the water is low and clear. The species appears 
to prefer gravel bars with a rather swift current. The shell is beautifully polished 
and rayed, and is very thin, cracking easily when exposed to the air. Our examples 
are rather badly eroded. 


47. Anodontoides ferussacianus (Lea). 
Rare; only a few specimens found. A thin, fragile Anodonta-like shell of no com- 
mercial value. ; 


48. Pegias fabula (Lea). 

A rare species of which we found only two living and four dead specimens in the 
Rock Castle River near Livingston, Ky. They are quite small, the smallest measur- 
ing 22.7 mm. long, 15.5 mm. high, and 11 mm. in diameter, and the largest 31 mm. 
long, 20 mm. high, and 14 mm. in diameter. In their perfect condition these must 
be very attractive little shells, but our specimens are very badly eroded. 


49. Symphynota costata (Rafinesque). Fluted shell. 

Occasional in the upper Cumberland from the falls down to the foot of Gowers 
Island. Occurs typically in moderately small streams and appears to be entirely 
absent from the lower stretches of the Cumberland. It is rather common in the 
various tributaries. The Stones River shells were exceptionally thick and heavy, 
and bore a goodly number of dead or soft pearls. 

On account of its yellow nacre and tendency to crack this species is of no use in the 
manufacture of buttons. 

Several of our specimens have numerous deep wrinkles extending ventrally over 
the posterior half of the disk. One is unusually shortened, truncate posteriorly and 
produced forward, and has well-marked rays, while another medium-sized shell from 
a mile below the falls is unusually elongate. 


50. Symphynota complanata (Barnes). White heel-splitter. 

Rare; only two examples of this species were found in the entire Cumberland. 
The shells were small, thin, and badly stained. These were obtained on Red Rock 
bar below Clarksville. Fragments of large strong shells were found in the Harpeth 
River. This species thrives in a muddy bottom and is often found in sloughs. Under 
especially favorable conditions it produces a fairly thick large shell which furnishes 
usable button material, but the Cumberland shells of this species have no value. 


51. Alasmidonta minor Lea. 

Confined to the upper river and tributaries. So far as our experience goes, this 
species is found typically in small streams, living in the sand between rocks. It may 
live along the border of large streams, but on account of its small size would be easily 
overlooked. Most of the specimens found had been killed by muskrats. The shells 
were all badly eroded and so deeply stained that the characteristic rays were ob- 
scured and the nacre rather badly stained. 

This species is always too small to have any commercial value. Our smallest 
example measures 17 mm. long, 11 mm. wide, and 6 mm. in diameter, and our largest 
45 mm. long, 28 mm. wide, and 18 mm, in diameter. 

This species closely resembles A. calceola, a better known and more widely dis- 
tributed species, but has a heavier shell and teeth and darker epidermis, and is some- 
’ what flatter and longer, 
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52. Alasmidonta truncata B. H. Wright. Elk-toe. 

This is not a common mussel in the Cumberland and is, generally speaking, a spe- 
cies of rather small streams and the upper courses of larger rivers. All the shells 
found were dwarfed, very thin and eroded, and with the epidermis rather badly 
stained. 

When well developed this is an attractive shell, but it is always too thin and fragile 
to have any commercial value. ‘ 

According to Mr. Bryant Walker, there is no difference between this and A. margi- 
nata Say, and our thin dwarf specimens lend probability to this view. As we have 
seen but few marginata we have no means of comparing them. As Simpson has sepa- 
rated the two forms, however, and ours are within the geographic range of truncata, 
we retain for the present Simpson’s name. 


53. Margaritana monodonta (Say). Spectacle case. 

Occasional from Snows Island, where we first encountered it, as far down as Dover 
and perhaps beyond. The shells are fragile and break and crack easily, and disap- 
pear soon after dying. The species has no commercial value. 


54, Unio gibbosus Barnes. Lady-finger; spike. 

Unlike Unio crassidens this species is not especially abundant in the Cumberland. 
Though distributed througheut the entire length of the river, at many stations only 
a half dozen specimens were found, and nowhere did it rise above 4 per cent of the 
entire catch. In the Cumberland above the falls it is about the only species found. 
In the Clear Fork at Jellico, Tenn., and Savoy, Ky., it was abundant, forming about 
90 per cent or more of the entire mussel population, and numerous dead shells recently 
-killed by muskrats were found along shore and at the base of the water-willows. 

These Clear Fork examples were all small dwarf shells with a rather pale nacre. 
They approach a well-marked form found in Green River, Ky., and other southern 
streams. The Clear Fork flows through sandy and shaly country and the water may 
be too deficient in lime to promote good shell growth. Immediately below the falls 
we encountered the normal full-grown form which is the one of the main river. 

Gravid examples of this species were found during the entire summer. 


55. Unio crassidens Lamarck. Elephant-ear. 

Exceedingly abundant, especially in the upper part of the river. It is a species of 
large streams, and we did not find it in any of the tributaries nor above the falls. In 
the upper part of the river this shell is a decided nuisance, forming a large part of the 
clammer’s catch, taking much of his time and labor and yielding little in return. It 
is generally known as the ‘‘pink,’’ and clammers, on their prospecting cruises, note 
down the percentage of ‘“‘pinks” and ‘‘whites,’’ from which to judge the value of a 
bed. It is the great abundance of this species that makes the section of river from 
Burnside to Celina unprofitable clamming, and the problem of making this stretch a 
valuable clamming ground consists as much in the reduction of this species as in the 
increase of valuable kinds. 

U. crassidens exhibits considerable modification as one ascends the Cumberland, 
In the lower stretches of the river most of the shells are the rather elongate form, 
which seems to be most common the country over. As one advances upstream these 
elongate shells gradually give way to a short and chunky variety. 

The shells from Half Pone bar and a few from Mill Springs and Salt Lick bar show 
rather well-marked rays; most of the others are rayless. 

Occasionally shells with the naqre very pale or almost white are found. These are 
called ‘‘white-pinks” and are acceptable to the buyer. Even the more or less 
markedly pink ones are beginning to be used, but there is little demand for them and 
they always bring a rather low price. The shells work up exceptionally well, being 
soft and free from grit. 
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While at Clarksville we were informed that the superintendent of one of the smelting 
furnaces along the river had been trying cull shells as a flux and found them satisfactory. 
It is doubtful whether this utilization, however, will make an important market for 
them. 


56. Pleurobema clava (Lamarck). Club-shell. 

Generally rare, and not found at all below Burnside. The shells are all badly 
eroded and discolored; one of them is unusually elongate, and several show a rather 
well-marked, broad and shallow furrow in front of the posterior ridge. We have 
usually found this species most abundant in small streams, and this may exylain its 
absence from the greater part of the Cumberland. It is a rather handsome shell but 
too small to have any commercial value. 


57. Pleurobema crudum (Lea). 

This species does not appear to be common or widely distributed. All our examples 
are rather small shells, somewhat resembling a much-flattened Quadrula subrotunda, 
but with the epidermis of a brighter yellow and the rays quite distinct, well defined, 
and broken up into blotches. 


58. Pleurobema xsopus (Green). Bullhead. 

We did not see many examples of this species in the Cumberland, but it is common 
enough to be well known among the clammers. In the upper Mississippi it is called 
““bullhead ” or ‘‘sheepnose,’’ and is used in button manufacture, although it is ranked 
as a rather low-grade shell on account of its brittleness. In the Cumberland it is so 
hard and flinty that no attempt at all is made to cut it as it breaks saws. The clammers 
call it ‘‘clear profit” because they are ‘‘the only ones who get anything out of it.’’ 
A small example obtained at Half Pone bar was of a beautiful yellow color; the older 
ones are brown. 

The systematic position of this species is in doubt. It seems to stand between 
Quadrula and Pleurobema. Simpson 4 was not certain as to where to place it, having 
seen only one example gravid, and it with the gills partly filled. At the biological 
station at Fairport one was found with only the inner gills filled with glochidia and 
another with all four. Sterkid has found glochidia in all four gills. Usually, how- 
ever, only the outer gills are used as a marsupium. 


59. Quadrula tritogonia (Barnes). Buckhorn; pistol grip. 

This is the Tritogonia tuberculata of Simpson’s Synopsis. At the time the Synopsis 
was written the gravid female was not known. The shell stood pretty much by itself, 
and Mr. Simpson, who was struck by certain peculiar features, especially the note- 
worthy difference between the male and female shells, formed a separate genus for it. 
Since the discovery by various students that it bears young in all four gills, there is a 
general tendency to place it in the genus Quadrula, and Dr. Ortmann, who was the first 
to propose the shift, suggested the name given above. The species is quite aberrant; 
none of the other Quadrulas resemble it very closely, the nearest approach being some 
of the elongate Quadrulas such as cylindrica, especially the rough subspecies strigillata 
or Quadrula trapezoides from the south. The marked difference between the males 
and females is unique among any related forms and entitles it at least to subgeneric 
rank. 

This species is not rare in the Cumberland and was obtained in small numbers at 
most of the stations from the falls down to Dover. Our specimens are mostly of 
medium size and a number have the nacre rather badly stained. They exhibit 
but little variation among themselves or from the form as generally known. The 
nacre of all but two is white; in these two, obtained near Clarksville, it is pink. 


a Synopsis of the Naiades, Proceedings of United States National Museum, vol. xxu p. 745 and 764. 
b According to Ortmann, Nautilus, vol. xxm, no. 10 Feb., 1909, p. 100. 
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Where it attains its best development, the buckhorn is an excellent button shell, 
indeed one of the best. It does not find the most favorable conditions for growth and 
development in the Cumberland, however. It is not as yet amenable to propaga- 
tion on a large scale, as it is but rarely that one finds gravid examples. 


60. Quadrula perplicata (Conrad). ; 

The plicate Quadrulas of the Cumberland, especially the middle portion of the 
river, are rather peculiar shells, lying somewhere between typical plicata and wndu- 
lata. The beaks are too low and flattened for plicata and the shells are too heavy 
and a trifle too inflated for wndulata. A marked feature about them, in addition to 
their general rotundity of outline, is the fact that they usually taper to a point posteri 
orly. The clammers call them the ‘‘round-lake,’’ and say that in proper conditions 
they are good pearl bearers. The folds are few and gently rounded. Mr. Bryant 
Walker, who examined them, is of the opinion that they are perplicata. We obtained 
some good specimens at Meeks Spring bar. Our largest measures 119 mm. long, 86 
mm. high, and 56 mm. in diameter. At Half Pone bara particularly interesting and 
instructive lot of young shells were obtained. These are inflated and rotund, 
approaching a spherical form with a greenish epidermis. Though quite small, they 
are so worn at the umbones that they look like old shells and no beak sculpture is 
shown. The smallest measures 17 mm. long, 15 mm. high, and 10 mm. in diameter. 
Farther up the river, at Cloyds Landing, this shell approaches undulata, while in 
Stones River, near Murfreesboro, the real undulata is found. 

The shells are thick, solid, and heavy, but the nacre is spotted and they form rather 
poor button material. If they could be obtained free from spots, they would have a 
good market value. 


61. Quadrula undulata (Barnes). Three-ridge or blue-point. 

Beautiful examples of this species are common in the West Fork of Stones River 
near Murfreesboro, Tenn. It is also found in the East Fork near Walterhill. The 
young examples are yellowish brown, well compressed, and entirely free from erosion, 
so that the umbones show the sculpture very plainly. This consists of four or five 
high, coarse ridges, the first-formed ones crescentic, the older ones gradually vanishing 
backward until the last one is a short, low tubercle. The undulations are deep and 
crossed by numerous small furrows. A noteworthy feature of these shells is the great 
distance of the pallial line from the margin. The shells are somewhat spotted, but 
the spots are small and they would yield a fair amount of good button material. 


62. Quadrula heros (Say). Washboard. 

This is a species of large rivers. Itis not found in the upper part of the Cumberland, 
but is abundant in the lower river. The first we saw was at the Mill Springs bar. 

This species bears the largest and heaviest shell of the North American Unionide. 
It becomes rather large in the Cumberland, but not as immense as in the Wabash and 
some parts of the upper Mississippi. Our largest shell measures 162.8 by 115 by 62.4 
mm. Our collection exhibits little variation. From the unusually large number of 
small examples seen it appears that the species is exceptionally prolific in the Cum- 
berland, especially about Half Pone bar and Owl Hollow bar above Clarksville. 
All our examples are somewhat eroded at the umbones, but only two or three badly. 
The young examples are noteworthy for having the finely waved broken sculptures, 
characteristic of the umbones of the older specimens, over the entire disk and the 
plications rudimentary or only faintly developed, so that they do not closely resemble 
the old. : 

We found no gravid examples. They are indeed very rarely found, and nothing 
is known at present about its spawning habits or as to what fish acts as host to the 
embryos.@ 


a Since the above was written investigators at the Biological Laboratory at Fairport have thrown 
considerable light on te breeding habits, hosts, ete., of this species. 
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In some rivers, as parts of the Illinois, this shell does not become stained early, 
and the younger shells furnish excellent button material. For the common run of 
buttons this shell is becoming one of the most important species, as its large size and 
expanse allows it to be worked up readily into buttons of various sizes, and the stains 
can be bleached out or the buttons ‘‘smoked” or artificially dyed. In the Cumber- 
land the nacre becomes badly stained, even when the shell is quite small, and the 
washboards are always sorted out and sold separately as low-grade shells, bringing 
but $2 to $5 per ton when first-grade shells are bringing $6 to $8. 

But few parasites were found, and we have as yet no clue to the cause of the dis- 
colored spots on the nacre. These spots are usually circular in outline and frequently 
have what appears to be a foreign body in a small raised pustule at the center. The 
freshér stains, or those near the surface, do not really permeate the nacre, but are 
composed of a flat hornlike skin overlying it and can be softened by acids and scraped 
away from the unstained shell beneath. The older, duller stains are doubtless the 
same thing covered by layers of nacre. 

Many of our specimens are interesting as showing with unusual clearness the path, 
during growth, of the posterior adductor muscle scar, the anterior border of which is 
dimly defined, while straight converging lines from the dorsal and ventral borders 
of the scar lead up into the umbonal cavity. One of our specimens has a pinkish 
nacre. 


63. Quadrula cylindrica (Say). Rabbit’s-foot. 

Occasional to abundant in the upper part of the river. On account of its narrow 
cylindrical shape it is of little value for buttons; the nacre, moreover, is frequently 
diseased and stained. The flesh is usually orange yellow and the gills, when filled 
with glochidia, markedly so. Some of our examples are well covered with small 
tubercules over the anterior portion of the disk, approaching the subspecies strigillata. 

This is a rather active species, the most active of the Quadrulas. Its elongate form, 
in which it differs markedly from its nearest relative, metanevra, and indeed from all 
Quadrulas in general, may be an adaptation to an active life. 


64. Quadrula metanevra (Rafinesque). Monkey-face. 

This well-known button species is fairly common. A few were to be found at nearly 
every station, clam pile, or mussel bed. It was not abundant enough, however, to 
form more than a sprinkling among the shell piles, and it cuts a rather small figure in 
the button industry of the Cumberland. On account of its luster and solidity it is 
very acceptable to the manufacturers. It would not be worth propagating, however, 
' as there are plenty of better species. We found one example of this species gravid on 
the last of May. 


65. Quadrula tuberosa (Lea). 

Rare and collected only in the upper river. In the autum of 1910 Mr. Boepple 
obtained it at Sloans Shoals in the South Fork near Burnside, at Selfs Bar, and at 
Cloyds Landing. 


66. Quadrula fragosa Conrad. 

This species is occasional, and in some places abundant, in the lower Cumberland. 
It does not appear to ‘‘bite” readily on the crowfoot hook and the few examples 
taken by clammers are apparently no indication of its abundance. Small mussels 
of this species are a favorite food of the muskrat. Of a large pile of shells cleaned 
out by these rodents near Meeks Spring Bar, nearly all were this species and Obliquaria 
reflera, although other mussels appeared to be common in the vicinity. 

This species is very similar to Quadrula lachrymosa (Lea) and the differences between 
the two are difficult to express either by description or figure. It is somewhat more 
square-cornered, more inflated, and the tubercles on the posterior slope are more 
markedly arranged in rows, forming cost. This species does not become as large as 
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Q. lachrymosa and is of little commercial value. We found gravid examples below 
Kuttawa May 17 and at the foot of Dover Island May 29. All four gills serve as 
marsupia and are thick and pad-like. 


67. Quadrula pustulosa (Lea). Warty-back. 

Common throughout the entire length of the river. Our shells exhibit a marked 
uniformity in general appearance, being rather inflated with only a moderate num- 
ber of low tubercles. A few shells found a mile below Cumberland Falls are almost 
entirely smooth. With the exception of the Half Pone Bar specimens most of the 
shells have a cloth-like epidermis. 

The warty-backs of the Cumberland are as a rule rather undersized, and their 
inflated .form is something of a disadvantage, so that they are not as valuable as in 
some other streams. 


68. Quadrula cooperiana (Lea). Cumberland pigtoe. 

Not rare in the Cumberland. The proportions of the shell vary considerably, some 
being higher than long and others longer than high. The older examples are gen- 
erally more elongate than the younger. The shells also vary somewhat as regards 
degree of inflation. One of the young shells has the epidermis faintly rayed, the 
others are eradiate. Three of the shells have the epidermis polished and shining; 
in the others it is dull. The nacre is sometimes a pale suffused pink within the 
pallial line, but in the majority of cases it is pure white. This is regarded as a very 
fair button shell. In appearance it lies intermediate between pustulosa and grani- 
fera. From granifera it can always be distinguished by the color of its nacre. It is 
usually longer and flatter than pustulosa, and there are peculiarities of epidermis, 
disposition of pustules, and shape of teeth that taken together help to separate them. 
They can always be separated if in the flesh, as cooperiana always has an orange- 
yellow flesh. The ova which fill the gills are bright yellow. 

We found only two examples gravid, early in June. The developing ova were 
borne in the outer gills and gave it a sulphur-yellow color. 

Dr. Ortmann removes this species from the genus Quadrula and places it in Pleu- 
robema,; he remarks that it is closely related to P. xsopus. We are rather favorably 
inclined to this view, but in view of the fact that these two genera need a thorough 
revision and may possibly run into each other we prefer at present to leave it where 
Simpson placed it, among shells that it strongly resembles. 


69. Quadrula rubignosa (Lea). Wabash pigtoe. 

This species was found nowhere except in the East Fork of Stones River at Walter- 
hill, Tenn. The shells show very little difference in general appearance, except 
that in the smallest the posterior ridg2 is poorly defined, and one of the medium- 
sized examples is somewhat more rounded, and has a lower posterior ridge. Large 
examples of this species make a moderately good button shell. 


70. Quadrula undata (Barnes). Pigtoe. 

This, as Bryant Walker has shown, 4 is the proper name for the Quadrula trigona 
(Lea) of Simpson’s Synopsis. Ortmann ? regards it asa subspecies of Q. rubiginosa. 
Though we have observed great variation in this shell, we have never seen any transi- 
tion forms between the two species. It is rare in the Cumberland and the shells 
are rather small, measuring about 45 mm. long, 43 mm. high, and 25.7 mm. in diameter. 
The epidermis is clothlike and finely striate. The flesh is orange, in which respect 
it approaches rubiginosa. 

An example procured at Linton, Ky., had a dorsal baroque, and the mantle con- 
tained 4 marginal distomid cysts, a parasite which is especially frequent in this species. 


@ Nautilus. b Nautilus, vol. XX11, no. 9, Feb., 1910, p. 116. 
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Where the pigtoe is found in abundance, as in some parts of the upper Mississippi, 
it is used quite extensively in the manufacture of buttons. It yields only a few 
blanks per shell, however, and would not be a desirable species to propagate. 


71. Quadrula obliqua (Lemarck). Ohio River pigtoe. 

This is the most abundant, and, on this account, the most important, commercial 
species in the river, especially in the central portion, where it greatly exceeds any 
other species in number. 

The Ohio River pigtoe is a very good button shell. It is inferior to the niggerhead, 
both in luster and form, the sulcus on the side and the thinning out at the tip making 
it of unequal thickness; but, with the exception of the niggerhead, it is one of the 
best species. 

It is a rather prolific breeder. We found more gravid specimens of this than of 
any other species. The height of the spawning season is during the latter half of 
May and the earlier half of June. Occasional examples, however, may be found 
during the entire summer. Of five examined at Beasleys Shoals August 9, four 
were gravid. The portion of the gills used as marsupia varies greatly in different 
examples; it may depend upon the amount of ova fertilized and upon the age of - 
the mussel. In some of the mussels the lower half of the outer gills are filled; in 
other cases the entire outer gills and quite frequently all four gills. Occasionally 
three gills, the two outer and one of the inner, contain eggs or young. There are 
no well-marked sulci between the conglutinates, which are rather thin and flat, 
resembling the seed of the green cucumber in general appearance. They are peculiar 
in that, when viewed from the side, they present a wavy appearance. This, so far 
as we know, is found only in the present species and enables one to distinguish the 
conglutinates even when found free from the animal. The wavy appearance is due 
to little pits in the anterior and posterior faces. A conglutinate of this species was 
found lying on the gravel bar in shallow water at Half Pone Bar June 16; the species 
was therefore spawning at that date. 

Dr. Ortmann has removed this species from the genus Quadrula and placed it in 
Pleurobema. All the examples he had examined up. to that time had glochidia in 
the outer gills only. According to the data given above, its transfer to Pleurobema 
seems hardly advisable until the whole group is more thoroughly revised. 


72. Quadrula coccinea (Conrad). 

What appears to be an oblique form of Quadrula coccinea occurs rather frequently 
in the Big South Fork opposite Parkers Lake Station. Similar forms occur in the 
upper Cumberland down as far as Tear-coat Bar. In the main river these forms 
run into others in inextricable confusion, and nothing definite can be said about 
this species from the material at hand. 

Dr. Ortmann is of the opinion that Quadrula coccinea is a variety of Q. obliqua. 
In some of the northern rivers it seems to be a fairly constant and well-defined form, 


73. Quadrula solida (Lea), 

Only occasional. We obtained a few, principally at Indian Creek Bar. The 
shells were not typical and differed considerably from those found in the upper Mis- 
sissippi. The sulcus is very faint, and the nacre is not white but varies from pale 
rosy to purplish red. 


74. Quadrula plena (Lea). 

This appears to be a rare species in the Cumberland, and we obtained only a few 
scattered shells. They are all small and resemble very closely a much-shortened 
@. obliqua, the compressed posterior portion being very short and the height of the 
shell being very great, considerably exceeding the length. The nacre is pale rosy. 

Mr. Boepple obtained this species in 1910 from Fords Island down to Martinsburg 
in the upper part of the river. 
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75. Quadrula pyramidata (Lea). 

Rare; we obtained a few examples in the vicinity of Mill Springs Bar. Our speci- 
mens have a broad furrow on the posterior half of the shell and differ from Q. obliqua, 
which they otherwise much resemble, by the umbones projecting far forward. They 
agree quite closely with Conrad’s figure and description® of Unio mytiloides which 
Simpson regards as a synonym, except that the epidermis of our shells is black rather 
than brown and umbones are badly eroded. 

This is a very perplexing species. The extreme form, which, if it were only con- 
stant, would represent a very well marked and easily recognizable species, resembles 
an immensely overgrown Pleurobema clava in general appearance. Such specimens 
are rare; we have a few in the Washington collection. Our shells represent a sort 
of intermediate form between that and Quadrula obliqua. 

Mr. Boepple obtained examples from several stations in the upper river, to which 
portion it is apparently pretty well confined. 


76. Quadrula subrotunda (Lea). 

The young of this species have a general resemblance to Quadrula ebena, the 
niggerhead, but can be distinguished by their polished epidermis and broken rays 
near the umbones. We obtained only a few examples of these easily recognized 
shells. 

What is probably the adult of this species is occasional through the length of the 
river. We have not been able satisfactorily to connect the small shells with the large 
ones through a perfectly unbroken series, but up to the present can think of no better 
disposition to make of them. They have a black epidermis, with the umbones 
generally more or less eroded, and very much resemble an elongated ebena. These 
large shells are fairly common in the upper stretches of the river. A peculiarity of the 
old mussel is the rich orange color of the soft parts. At the blank factory at Clarksville 
they are known as the “long solid”’ and are regarded as one of the best button species 
of the river. None were found gravid. If they were to prove amenable to propa- 
gation, they might be profitable to plant in the upper part of the river and in similar 
situations where ebena would not thrive. 


77. Quadrula ebena (Lea). Niggerhead. 

This important commercial species, which is generally regarded as the producer 
of the most valuable shell for the manufacture of buttons, is absent in the upper Cum- 
berland, and is abundant enough to be of considerable commercial importance only in 
the lower stretches of the river. 

The niggerhead is a deep-water shell and is rarely found in small rivers, or in such 
mussel beds as are found in shallow water. It seems in general to prefer mud to sand 
and gravel, and the percentage collected depends much upon the methods of collect- 
ing. Work in deep water will bring to light a larger percentage than wading or gath- 
ering by hand or a rake. J 

The breeding season in the Cumberland begins in May and extends through the 
greater part of June, perhaps longer. In this species the condition of the development 
of the young can be roughly estimated by the appearance of the gill. When the ova 
pass down into the gill they are at first red, or carmine, probably because of an abund- 
ance of food material; as the glochidia develop they gradually fade out until the gills 
of a fully ripe niggerhead are of a dirty white color. 

There is not much variation in shape among the shells, some being elongate and 
others more rounded than the average. The shells show very little erosion, and the 
young exhibit the peculiar white patch near the umbone, as has been fully described 
by Lea. The nacre is rather frequently stained brown, and nearly all lack uniformity 
in thickness, the shell thinning out somewhat abruptly a little behind the middle of 


ec irecomen p. 41, pl. xx, 
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the ventral margin, leaving thin tips. The shell is easily distinguished from any 
other species in the river except from old examples of Q. swbrofunda, which are always 
more elongate and always have yellow flesh. 

Q. ebena would probably thrive only in the lower parts of the river, although when 
the propagation of this species becomes feasible it may be worth trying in the upper 
river, 


78. Quadrula tuberculata Rafinesque. Purple warty-back. 

A careful study of our material, as well as of the evidence at hand from the literature, 
convinces us that Q. granifera and Q. tuberculata, though quite markedly distinct in 
typical cases, are really connected by intermediate forms. In some rivers, like the 
Tippecanoe at Delong, Ind., only strongly marked tuberculata are found. In others, 
like the Mississippi about Fairport, Iowa, only well-marked granifera are found. 
In such streams or portions of streams as contain both species they are indistinguish- 
able, or so connected by intergrades that no clear line of demarcation can be drawn 
between them. In the Cumberland, the first shells seen, in the lower part of the 
river, were identified provisionally as granifera; as we ascended the river some doubts 
as to the species began to appear, while in the upper tributaries the shells were pretty 
clearly identified as tuberculata. This naturally introduces the question as to influence 
of environment on shell form, which may be touched upon briefly here. 

The most striking and essential difference between twberculata and granifera is one 
of degree of inflation, twberculata being a flat form and granifera much inflated. We 
have a number of cases among the Unionidze where two otherwise similar shells are 
distinguished by this feature; among these are: Q. plicata, inflated, Q. undulata, 
compressed; D. dromas, inflated, D. caperatus, compressed. From our experience 
we are inclined to believe that one usually finds the compressed species in small 
streams, while the more inflated forms are found in large rivers. Often when a main 
stream has plicata, the little tributaries will have undulata, especially if they are 
rather shallow and swift streams with gravel bottoms. The more compressed form is 
better adapted to plow into the gravel or crawl under rocks and hold its position in a 
swilt current, where the inflated form would present too much surface to the force of 
the water. In the softer mud and weaker current of larger streams an inflated form 
would be advantageous, helping to buoy up the animal. 

To state the situation precisely as we have found it, if one takes one of the larger 
rivers from source to mouth, and finds both twberculata and granifera or plicata and 
undulata in the stream, the compressed form is likely to be in the upper stretches of 
the river while it is a small swift stream, and the more inflated form farther down in 
the main body of the river where the bottom contains more mud and the current is 
slower. Extreme forms of either species, so far as we know, are never found in the 
same bed, but where both are represented the forms run together. 

The literature relating to granifera and tuberculata is exceedingly interesting, but 
too long to give in detail. To understand the present status of the group, however, it 
is necessary to state that Simpson in his Synopsis removed these two species from the 
Quadrula pustulosa group, where they had been previously placed, making of them 
the subgenus Rotundaria on the basis of a ‘‘well-developed sulcus on the posterior 
slope and remarkable beak sculpture.’’ The beak sculpture is well marked on tuber- 
culata but not so well, or almost absent, on granifera. Ortmann, finding only the outer 
gills used as marsupia in tuberculata, raised Rotundaria to generic rank. We have 
usually found only the outer gills of granifera at Fairport marsupial, although we have 
a record of one example with marsupia in all four gills. 

The species does not reach a very large size in the Cumberland. On account of 
its purple nacre it is of no value for buttons. 
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FISHES AND FISHING IN SUNAPEE LAKE. 


By Writam Converse KENDALL, 
Scientific Assistant, United States Bureau of Fisheries. 


PHYSICAL CONDITIONS IN THE LAKE. 


Sunapee Lake is situated in the highlands of Sullivan County, 
New Hampshire, on the divide between the Merrimac and Connecticut 
River basins, at surface elevation of 1,091 feet above the level of the 
sea. It is surrounded by low mountains, highest on the west of the 
lake, the loftiest being Sunapee Mountain on the southwest side of the 
southern end, with its highest peak 2,743 feet above sea level. The 
lake is bordered at its northern half by the townships of New London 
on the east and Sunapee on the west, the dividing line between these 
running southward through the lake, and the latter extending to the 
upper end of “‘The Narrows,” a little over a mile farther south than 
New London. The remainder of the lake is comprised in the town- 
ship of Newbury. The principal villages of post-office importance are 
Newbury, at the extreme lower end of the lake, and Sunapee Harbor, 
at the head of the outlet. The Claremont division of the Boston & 
Maine Railroad has an all-the-year station at Newbury and a summer 
station at Lake Sunapee, the steamboat landing being 1 mile distant 
on the west side of the lower end of the lake. 

A greater part of the shore is occupied by summer residences and 
hotels, and there are some considerable colonies or villages. 

Sunapee Lake is but a little over 8 miles long following the course 
of the lake (although it is reputed to be 9), and its greatest width 
from Soo-Nipi Park pier directly west to Russell Point, which marks 
the upper outer end of Sunapee Harbor, is 1} miles. 

From the mouth of King Hill Brook to ‘‘The Hedgehog,’ just 
south of the entrance to Sunapee Harbor, in a slightly southward 
course, it is just about 14 miles, and disregarding the islands, from 
the mouth of Blodgett Brook in Blodgett Cove directly west to the 
head of Fishers Bay itis 1.8 miles. From Soo-Nipi Park pier shore 
end directly west to Boulders in Sunapee Harbor it is 2.1 miles, and 
continuing south to Sunapee Harbor landing it is six-tenths of a mile 
farther, but the distance by boat from Soo-nipi Park to Sunapee 
Harbor landing is 2} miles. From Hastings on the east side to head 
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of Gardner Bay (Scotts Cove) it is nearly 2 miles. From Georges 
Mills southwest to inner end of Herricks Cove, just below Lakeside, it 
is 2.3 miles in a direct line. 

Dunnings Point marks the western outer end of what might be 
considered a deep cove extending from the main lake northwestward 
to Georges Mills, a distance of 1.6 miles. Some seven-tenths of a mile 
below Dunnings Point is another point marking the upper or north 
side of the entrance to Jobs Creek, a narrow cove extending about 
seven-tenths of a mile inland northwestward, and only about one- 
tenth of a mile wide at the entrance, although widening up some at 
the inner end. 

Scotts Cove is a rather wide, deep bay. 

The lake may be considered to consist of two expansions connected 
by ‘‘The Narrows,” the larger one being the northern expansion and 
the smaller the southern. The narrowest part of ‘‘The Narrows” 
lies between Woodclyffe on the west side and Rowes Landing on the 
east, a distance of about three-tenths of a mile, and at a distance of 
about 24 miles from Newbury. 

The southern end of the northern expansion is somewhat broken 
up by islands of various sizes, the largest of which is Great Island, 
which limits the steamer channel on the west side. The island is 
nearly one-half mile long by two-tenths wide, its southern end only 
something less than two-tenths of a mile removed from the mainland 
on the east side of the lake. Fishers Bay, directly west of this island, 
is shallow, and the space between the island interrupted by reefs. 
The real northern expansion may be considered to lie at the north 
of Birch Point on the west and Echo Point (Cressy’s) on the south- 
east (the southern point of the outer end of Blodgetts Cove). Below 
The Narrows the widest part of the lake is between the outlet of 
Spectacle Pond (Sunapee Brook), a short distance above Edgemont, 
and the east shore, a distance of about nine-tenths of a mile. 

The shores of the southern expansion are mainly rocky on both 
sides, there being a small sand beach at Newbury and muddy shores 
for a short distance at the mouth of Sucker Brook in Fishers Bay. On 
the east side the water is rather shoal and strewn with bowlders and 
heaps of bowlders locally known as reefs. The west side is fairly 
deep except in coves. 

Above The Narrows, as previously mentioned, are a number of 
islands, and there are numerous bowlders and reefs of bowlders 
which probably were once small islands, with navigable passages 
among them. 

On the east side of the northern expansion are extensive sandy 
beaches, forming sandy shoals for considerable though varying dis- 
tances out into the lake, on the outer edge of which there is usually 
a rather abrupt descent into deep water. 
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The principal beaches, in order from the south northward, are: 
One extending from near Cressys Point on the south side of Blodgetts 
Cove to the mouth of Blodgett Brook and a little way on the north 
side of the cove. The shores are then rocky for about a mile to the 
“Owls Nest,’’ just below the mouth of Pike Brook. Thence a beach 
extends to Hastings above Soo-Nipi Park with occasional short inter- 
ruptions of rocky shore, especially at points. From Hastings to 
Georges Mills the shores vary in character, but are mainly rocky with 

outlying shoal water with sandy bottom. 

' The water on the west side of the expansion from below Dunnings 
Point at the entrance to Georges Mills Cove or Bay is comparatively 
deep and the shores are mainly rocky, as obtains even in some of the 
coves, such as Jobs Creek and Scotts Cove (Gardners Bay). 

A large cove known as Sunapee Harbor, previously mentioned, 
situated about two-thirds the distance, on the west shore, from New- 
bury to Georges Mills, is the immediate origin of Sugar River, the 
outlet of Sunapee Lake, which debouches into the Connecticut River 
near Acutneyville post office, in the township of Claremont. 

At the entrance to Sunapee Harbor are two or more rather extensive 
reefs of bowlders, contiguous to deep water, which were perhaps once 
islands. The most extensive one has more or less sand bottom mixed 
with the bowlders, and will be mentioned again in connection with 
the fish of the lake. 

Mr. Henry Allen Hancox, a civil engineer of Newbury, has thor- 
oughly sounded and accurately platted the depths of the whole 
southern expansion and up as far as the islands above The Narrows. 
Mr. Hancox kindly gave the writer a blue-print map from which the 
following data were obtained: 

The deepest water of the southern expansion covers an area of 
several acres, carrying from 65 to over 80 feet of water. It lies east 
of the mid-north and south line and is known as the Deep Waters 
Fishing Ground. The deepest water in The Narrows is about 41 
feet, at the northern entrance, ranging to 20 feet near the southern 
end mid line of the lake, just a little north of a line drawn east from 
Brightwood Landing. 

In the portion of the lake between The Narrows and the islands is 
generally deep water, which obtains to not a great distance from 
either shore, from about 30 to over 80 feet. 

Among the islands there are passages carrying from 10 to 30 feet 
of water. 

In the summer of 1910 the writer essayed to sound the northern ex- 
pansion above the islands, but abandoned the attempt owing to the 
unavoidable unreliability of the positions and the fact that Mr. Han- 
cox stated that he intended soon to complete this work by sounding 
and platting the remainder of the lake. 
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The few soundings taken by the writer, however, show that the 
deepest water is probably about in a line between ‘The Hedgehog”’ 
and ‘‘Owls Nest,’ where the depth is something over 100 feet, vary- 
ing, of course, with the height of the lake. 

The white trout and salmon summer fishing grounds are contigu- 
ous to the deepest places in the lake, the principal ones being, from 
the north southward, Scotts Cove, The Hedgehog, off Birch Point, and 
Split Rock. 

At Scotts Cove the ground is but a short distance from the en- 
trance, where the depth is about 80 feet. At The Hedgehog the ° 
ground extends from not over 100 yards from shore out one-fourth 
of a mile or so, the depth varying from 60 to 90 feet or more. Off 
Birch Point the ground covers an area of 2 or 3 acres, perhaps, 
with a general depth of about 80 to 90 feet. At Split Rock, which 
is more restricted in area, not far from shore the depth is generally 
about 50 to 70 feet. 

As is usual with deep cold lakes with rocky shores, there is very 
little vegetation. On the sandy shoals there are patches of varying 
extent of chara, and it is on the chara bottom that black bass are 
caught when they are caught at all on the sandy bottoms. 

In protected localities, such as shallow coves, there is a more or 
less prolific growth of one or more species of pondweed, pipewort, 
etc. In the lagoonlike dead water of the mouths of some of the 
brooks the purely aquatic vegetation consists mainly of bladder- 
wort, with some pondweed and bur-reed. 

The quicker portions of the larger brooks contain often prolific 
growths of moss (Fontinalis) and a good deal of water cress. 


TRIBUTARIES. 


The meagerness of the tributary water supply indicates that Suna- 
pee Lake must be to a large extent spring fed. There are no large 
inflowing streams. The largest is a brook entering the head of the 
lake at Georges Mills, which discharges the waters of Otter Pond and 
ponds connected with it. 

The streams of more or less importance on the east shore, enumer- 
ated in order from Georges Mills southward to Newbury are: Two 
very small brooks entering Herrick Cove, one above and one below 
Lakeside; a very small one a short distance above Hastings; King 
Hill Brook, entering the lake at Soo-Nipi Park; Pike Brook, a short 
distance below this; Blodgett Brook and Newbury Beach Brook. In 
the same order on the west side are: Jobs Creek Brook; a diminutive 
brooklet entering Scotts Cove; one entering the north side of Suna- 
pee Harbor; Sucker Brook, flowing into Fishers Bay; and Sunapee 
Mountain Brook, entering the lake above Edgemont. All are small 
brooks and some of them entirely dry during the summer, as they were 
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Fig. 1.—Upper bridge, above 
deadwater. 


Fig, 2.—Deadwater. 
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in 1910 and 1911. In the spring there is sufficient water in some of 
those that later become dry to permit smelts to ascend, which they 
do in enormous numbers. 

All of these brooks were examined by the Bureau of Fisheries 
parties, but particular attention was paid to those which evidently 
had the most important bearing on the ecology of the lake, especially 
those which were natural trout brooks and have afforded in times past 
spawning grounds for trout, and still are the best smelt-breeding 
brooks, namely, King Hill, Pike, and Blodgett Brooks. These waters 
were studied very thoroughly in regard to their suitability for receiv- 
ing the plants of young salmonids, and Sunapee Mountain Brook also 
was examined. 

The ponds that empty their waters through Otter Brook into Suna- 
pee Lake are: Baptist Pond, of irregular triangular shape, the apex 
southeastward at the outlet, seven-tenths of a mile in greatest length 
and about four-tenths in greatest width. It empties into Otter Pond 
through a stream about eight-tenths of a mile in a straight line. A 
small pond (McAlvins), about three-twentieths by two-twentieths of 
a mile, lies at the northeastward of Baptist Pond about seven-tenths 
of a mile distant in a straight line, but the outlet connecting it with 
Baptist Pond is considerably longer, owing to its irregular course. 
Besides this outlet tributary to Baptist Pond, which has two or more 
branches, there is a bog stream with a small pondlike expansion flow- 
ing into the northwest angle of Baptist Pond. 

Star Lake, with two short inlets at its upper or northwestern end 
and a more considerable stream joining the lake near its southeastern 
outlet end, is situated at an altitude of 1,286 feet almost due north 
about 2 miles in a direct line from Otter Pond. It is about seven- 
tenths by five-twentieths of a mile in longest axes. Its outlet has 
numerous small branch brooks, and after flowing southeast a short 
distance turns southwestward, entering Otter Pond through a bog at 
its upper northwestern side. All of these are in the township of 
Springfield. 

Little Sunapee Lake (Twin Lakes) lies almost directly east of Otter 
Pond at an altitude of 1,217 feet, mostly in the township of New 
London, but a small portion being in Springfield. In a straight line 
from Otter Pond to the foot of the lake it is only eight-tenths of a 
mile, with a drop of 92 feet. This lake is really only one lake 
divided about midway by a long, narrow peninsula extending from 
the northward side nearly across the lake; whence “Twin Lakes.” 
The lake extends about 1.7 miles in northeasterly to southwesterly 
direction and is about seven-tenths of a mile wide along the previously 
mentioned peninsula to the opposite or south side of the lake. The 
lake is elliptical, though somewhat irregular in shape, disregarding the 
peninsula. Its principal inlet is Morgan Pond Brook, the headwaters 
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of which is Morgan Pond, about 24 miles in direct line north of Twin 
Lake. The brook flows almost directly east from Morgan Pond for a 
short distance, thence turns and flows in an irregular course, but 
generally southward. Morgan Pond, if it were not for coves, etc., 
would be practically circular in shape, about three-tenths of a mile in 
diameter. It is situated in the township of Springfield at an altitude 
of 464 feet above Twin Lakes, or 1,681 feet above sea level. 

About 1.1 miles in a straight line up Morgan Brook there is a small 
expansion into which flows a brook from the northwestward, at the 
head of which is a small irregular triangular pond, about seven- 
twentieths by four-twentieths of a mile in dimensions, the base of 
which is at the eastward and the outlet of which leaves the northern 
basal angle and flows a short distance northeastward before turning 
to the southwestward. In a straight line from Morgan Brook this 
pond is about six-tenths of a mile distant. 

Twin Lakes discharges its water westward into Otter Pond. Ina 
distance of four-tenths of a mile from Twin Lakes the stream has a fall 
of 49 feet, emptying into a small pond on an expansion of crescentic 
shape approximately four-tenths of a mile long, following the curve, 
and having an extreme width of one-tenth mile. In the remaining 
distance of three-tenths of a mile in a direct line northwestward to 
Otter Pond the fall is 43 feet. 

The small village of Otterville is situated near the expansion just 
mentioned. 

Otter Pond, at an elevation of 1,125 feet above the level of the sea, 
is situated two-tenths of a mile in a straight line from the extreme 
head of Sunapee Lake at Georges Mills, following the course of the 
outlet, which has a drop in that distance of 34 feet. The greatest 
descent is, however, in a much shorter distance, i. e., from the dam at 
Georges Mills. Otter Pond in its long axis extends 1.1 miles north- 
west to southeast, and disregarding the outlet cove about midway of 
its westward side is about one-half mile wide in the widest place. 
Outlet Cove, extending approximately east and west, is about two- 
tenths of a mile long. 

Near the entrance to the outlet cove in Otter Pond, in 18 feet of 
water, the temperature at bottom was 64°, at surface 67°. 

A very small brook at Georges Mills enters the little dead water 
into which Otter Brook flows a short distance northwestward of 
Otter Brook. It was dry August 1, 1911. The temperature on the 
same date at the mouth of Otter Brook was 67°. This small brook 
is shown in Hancox’s map as the outlet of Ledge Pond, but on the 
United States Geological Survey topographical map the principal 
outlet of the pond is Ledge Pond Brook, whose waters ultimately 
reach Sugar River through the outlet of Long Pond not far above 
Newport. On the same map, however, the previously mentioned 
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little brook is faintly indicated as taking its rise in the same pond. 
Ledge Pond is irregularly elliptical in shape, nearly four-fifths of a 
mile in length and seven-twentieths of a mile in greatest width. It 
contains a number of small islands and is at an elevation of 1,306 
feet above the sea. 

A small brook entering the east side of Georges Mills Bay was 
entirely dry on August 18, 1910. But in April it was frequented by 
smelts and many bushels were dipped there. It is formed by two 
branches with bottom of coarse rocks or small bowlders above a stone 
bridge a few yards from the lake. Below the bridge the water of 
the lake extended nearly to the bridge. The smelts were caught 
below the bridge, as it is narrow and afforded the most favorable 
location for dipping, and the brook above is bordered and overhung 
with a tangle of alders and clematis vines. 

The two brooks entering Herrick Cove seem to be fed by no per- 
manent springs and were practically dry in the summer. It could 
not be learned that smelts ascended either of them, and it is doubtful 
if they do in this rather shallow cove, as the mouths of the brooks 
are so far removed from deep water. 

King Hill Brook rises in the neighborhood of King Hill, from 
which it takes its name, and flows eastward through meadows and 
woodland and empties into Sunapee Lake at Soo-Nipi Park. Through- 
out its course the beds consist of sand and rocks. Here and there 
are deep pools with overhanging banks, long shallow expanses of 
sandy bottom, pebbly ripples, and bowlder-strewn reaches. In the 
lower part of its course to within a couple of hundred yards or so of 
the lake the country is entirely wooded, mainly with white and red 
pines with an admixture of various deciduous trees. Near the lake 
the brook is bordered by an alder growth for a short distance, thence 
sluggishly flows through a bushy and grassy boggy place, cleared 
somewhat, for the distance previously mentioned. Here the brook is 
much wider, some 40 or 50 feet, the bottom being composed of sand 
more or less covered with silt, sticks, and dead leaves. The en- 
trance to the lake, excepting during the high water of spring, is usu- 
ally obstructed by the sand beach, due to the prevailing westerly 
winds. 

This brook in the summer of 1910 was very low and in 1911 almost 
dry until the latter part of July, when some heavy rains raised the 
water. It is a spring-fed brook, but the springs are so few and small 
that they do not supply sufficient water to maintain a permanent 
flow in the brook, although there are always pools of tairly cool water 
in which trout, minnows, and suckers congregate during the hot dry 
summer months. While the ‘‘dead water” is never entirely dry in 
midsummer, it becomes so heated, lying open to the sun’s rays, that 
only such fishes as endure very warm water are found in it, and only 


19 FISHES AND FISHING IN SUNAPEE LAKE, 


occasionally one of them. On September 14, 1910, in Soo-Nipi 
Park, the brook was entirely dry above the dead water except in a 
few isolated pools. On July 29, 1911, the brook was very much 
higher than usual. 

Pike Brook rises in Sutton about 2 miles in a straight line from 
Sunapee Lake. It is fed entirely by springs, seepage, surface water, 
and rainfall. At its upper end it is a mere rivulet lying through 
farm land, but the greater part of it flows through woodland and 
meadows. It empties into Sunapee Lake a few rods south of King 
Hul Brook at Soo-Nipi Park. It is evidently more copiously sup- 
plied by springs and seepage than is King Hill Brook, although about 
the same size, but perhaps longer. Yet in summer there are often 
places where the brook bed is dry; but the water evidently trickles 
through the sand and amongst the pebbles and rocks. At its lower 
end there is an extent of ‘‘dead water,” perhaps 300 or more yards 
long and 40 or 50 feet wide in places, with a sandy bottom, but its 
banks are wooded. In summer, like King Hill Brook, and for the 
same reason, the mouth is obstructed by sand. There are three 
rather extensive meadows in its course, separated from each other 
by short tracts of woodland. The first lies about eight-tenths of a 
mile in a direct line from Sunapee Lake, another some distance 
farther up, and the other not far from the head of the brook. The 
first one is the longest and in it are deep pools with sandy bottom; 
infact the bottom is sandy in the pools of all the meadows. The 
meadows are grassy with only occasional clumps of bushes on the 
brook’sbrim. Themostextensive woodland is below the first meadow, 
mainly in Soo-Nipi Park. Through the woodlands, while there are 
some small swampy areas, the brook flows mostly over a bed of 
sand and gravel and through reaches of bowlders. There are the 
usual long shallow and occasional deep pools, as well as ripples and 
miniature rapids, especially in high water. The brook in its quicker 
portions has an abundant growth of moss (Fontinalis), and water 
cress is common. 

In the dead water the vegetation consists mainly of bladderwort, 
floating bur-reed, yellow pond lilies, some water hemlock, and 
St. John’s-wort. The water of Pike Brook in the wooded sections is 
always cool, but in the open meadows it becomes rather warm in 
summer. 

Blodgett Brook is represented on the United States Geological 
Survey topographical map as a single brook having its source in Chalk 
Pond. Chalk Pond is situated in the township of Newbury, about 
2 miles in a direct line from Blodgetts Landing in a southeasterly 
direction, at an elevation above the sea of something over 1,200 feet. 
It is slightly and irregularly crescentic in shape, about four-tenths of 
a mile long by three-twentieths of a mile in greatest width. There are 
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Fig. 1.—A woodland pool. 


Fig, 2.—Deadwater. 
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practically two small streams which unite just above the bridge not 
far from the lake at Blodgetts Landing. The north branch is locally 
known as “Big Brook” and the south branch as “Little Brook.” 
Big Brook is the outlet of Chalk Pond. Big Brook was explored 
only to the Newbury road, about seven-twentieths of a mile from the 
lake at its mouth, which is all the way through woodland, and some 
portions, especially a short distance below the road, are a tangle of 
alders and vines. This branch was explored two or more times, and 
there was always some water in the brook, even above the road, 
although it was dry in many places below during the summer. Below 
the road it is entirely a sandy, rocky, and gravelly bottomed brook to 
the bridge, not over 5 or 6 feet wide in any place, and in some places 
so narrow that it can be stepped across. This statement pertains to 
the summer conditions. In the spring there is a considerable body 
of water flowing in it, as was seen in April, 1910, and as evinced by the 
extent of the dry bed. While in the spring there seemed to be more 
water flowing in it than in Pike Brook, due perhaps to the Chalk Pond 
Reservoir, in the summer Pike Brook carries far more water. 

About three-twentieths of a mile up this branch is an immense 
stone wall called ‘‘The dam,” under which is a very small culvert, 
through which the small brook flows. Below and near the dam were 
moss-grown ledges over which earlier in the season must have been 
a forceful waterfall. 

Little Brook, which in the spring carries much less water than the 
other, appears to rise only a short distance from the Newbury road, 
in an open field. During the summer it has more water and there are 
deeper pools. It is evidently fed by more or larger springs. At its 
upper end it consisted of two short branches, one of which in mid- 
summer consisted of detached pools of spring water; the other was 
absolutely dry. The entire course of this branch from the fork just 
mentioned to its junction with Big Brook is through woodland, and 
it has a bottom of sand, gravel, and some bowlders, like Big Brook. 
Both branches naturally fluctuate in height of water with rainfall and 
dry weather. In both branches there are frequent pools that are 
never dry, and in both in a dry season there are portions of the bot- 
tom that are entirely dry at the surface, although water doubtless 
trickles through to some extent. The pools, however, in Little Brook 
are larger and deeper, and the temperature was constantly slightly 
lower than in Big Brook. 

The brooks, especially in the spring-fed pools, have a more uniform 
temperature throughout the year than the shallow water of the lake. 
In such a pool near the hatchery at Pike Brook on April 28 and August 
18 the temperature was 50° F., the highest point reached; on October 
15, 45°; and November 2, 40°, the lowest point reached, a range of 
10 degrees in about six months. The range of the temperature of the 
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lake water near shore from April 28 to August 18 of the same year was 
over 30°. . 

The temperature of Pike Brook varied with the month and with the 
weather and according to the portion of the brook in which observa- 
tions were made. But there was no great range of temperature, either 
of that taken in the same place or different places during the season 
or in different localities in the brook during the same day. During the 
summer, aside from the spring pools, the coolest part of the brook gen- 
erally was where it flowed through the woods or Soo-Nipi Park, the 
warmest was in the dead water, and the next warmest in the meadows. 
On July 19 the shallow water of the first meadow registered 60° and 
at the bottom of a deep pool 59°. From just below the meadow, 
through the woods, excepting in spring-fed pools, down to Alaria 
Spring it was 58°; below this to and including a pool just above the 
dead water it was 57°. During August there was not much change 
from this condition, never over 2°. On the 18th the brook was con- 
stantly 57° through the woods, excepting the spring pools and the 
water near them, down to the broad shallow pools below the hatchery, 
where it rose to 58°, and the pool just above the dead water, where on 
July 19 it registered 57°, the temperature was 59°. The spring-fed 
pool near the hatchery has been referred to a number of times. It is 
a pool about 3 feet deep during the summer, situated a little to one 
side of the main current of the brook, where the water is shallow. 
On August 18 the temperature, as before stated, was 50° and the 
brook in the main current close by the pool was 55°. On the same 
date the dead water about halfway of its length registered 66° at the 
surface and 63° at bottom in 2 feet of water. At the head of the 
dead water in about the same depth the temperature was 60°. 

Newbury Beach Brook is a small brook near the lake flowing 
through a small swamp. It does not seem to be a very desirable 
place in which to plant young salmonids. It was not learned that 
smelts ever ascend this brook. 

Sunapee Mountain stream consists of two branches, one flowing 
down the side of Sunapee Mountain, steep and rocky, the other the 
outlet of Spectacle Pond. There is always water in the brook and 
always trout, but sometimes the brook is so dry that the trout are 
confined in detached pools and even some of these pools dry up. On 
one visit early in July many trout were removed from the pools and 
placed in deeper water below, whence they could descend to the 
lake. On July 26 there was more water in the brook. 

Spectacle Pond is a small lake of very irregular shore line, which 
greatly modifies its otherwise general triangular shape, about six- 
tenths of a mile from apex to base and eleven-twentieths in greatest 
width near the base, which is the southwestward end. The pond is 
situated in a direct line from the widest part of the corner expansion 
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of Sunapee Lake six-tenths of a mile to the westward, at an altitude 
of 1,113 feet, thus giving its outlet, which leaves Spectacle Pond from 
a deep cove at the eastern side of the apex of the triangle, flowing 
southwest and west, a fall of only 22 feet, passing through a practi- 
cally level country 

Mud Pond is practically a small diverticulum of Spectacle Pond. 
Sucker Brook entering Fishers Bay of Sunapee Lake is practically 
a bog brook throughout its extent. 

The brook at Sunapee Harbor is also a small brook flowing over a 
rocky bed, mostly through woodland, to a short dead water at the 
lake. The brook is ascended by smelts in the spring, but on August 
17, 1910, it was absolutely dry. 

Jobs Creek Brook is another inconsiderable rivulet flowing into 
Jobs Creek, entirely dry in the dry season, 

Sugar River, the outlet of Sunapee Lake, leaves the lake at Sunapee 
Harbor over a considerable descent formed by a natural steep ledge and 
bowlder fallandadam. For some distance below the mill and factory 
it is a “‘rocked up” or walled raceway, the bottom of which is com- 
posed of coarse gravel and blue clay. The water flows swiftly over a 
steep descent for perhaps one-fourth of a mile or more from the lake; 
at the foot of this passage the stream expands into a shallow muddy 
dead water about 40 feet wide, more or less, according to height of 
water. Below this the river was not examined. On July 22 the 
water was very low with no current below the race. Temperature, 
77° on July 27. The water was dirty, warm, and sluggish. In 
October the current was swift in the ‘‘race”’ and full of fine débris of 
various kinds. 

NATIVE FISHES. 


The fishes inhabiting Sunapee Lake and tributary waters prior to 
the fish cultural introductions, which began in 1867, so far as records 
thus far show, comprised an even dozen species. These are: Horn 
pout (Amewurus nebulosus); sucker (Catostomus commersonii); chub 
(Semotilus bullaris) ; blackspot chub (Semotilus atromaculatus) ; redfin 
(Notropis cornutus) ; black-nose dace (Rhinichthys atronasus) ; “‘native 
trout”? (Salvelinus fontinalis) ; “‘white trout” (Salvelinus aureolus %); 
eel (Anguilla rostrata) ; pickerel (Esoz reticulatus) ; sunfish or “ pump- 
kin seed’’ (Lepomis auritus °); perch (Perca flavescens). 

Of these, in the lake itself, only the horn pout, sucker, white trout, 
and sunfish seem to be at all common. In the brooks the trout and 


a For reasons set forth in this paper in connection with this species, it is assumed that it is native to the 
lake. 

b It is probable that another species (Lepomis gibbosus) occurs in some ponds connected with the lake, 
and the writer has been informed that it has been found in the lake; but in his observations, covering two 
seasons, he has seen none. There are published statements that the little fresh-water sculpin or ‘‘ miller’s 
thumb” (probably Cottus gracilis) was once common. It appears to be extinct now, or if present it is so 
scarce that none was observed in two seasons. 
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black-nose dace are quite plentiful, but the presence of the former is 
due mainly to fish culture. There seems to be a great scarcity of the 
cyprinid fishes. 

The pickerel is present in some numbers, but can not be called com- 
mon. In Forest and Stream of March 18, 1886, Dr. J. D. Quackenbos 
states that in Sunapee Lake all fish excepting the pickerel attain an 
unusual weight: ‘‘ Yellow perch, 2 pounds and upward; landlocked 
salmon, 12 pounds (seven years from the ovum); brook trout, 6 to 9 
pounds; black bass, the unprecedented weight of 74 pounds (2 pounds 
beyond the limit of the naturalist).” 

The scarcity of pickerel and other fishes may be due to a number of 
causes, such as unseasonable and over fishing, abundance of enemies, 
epidemics, scarcity of food, etc. Scarcity of food acts in two ways, 
i.e., death from starvation and cannibalism. Thesmall size of pickerel 
or any other fish may be due to the same causes. Excessive and 
unseasonable fishing, especially ice fishing, removes the large fish, and 
without sufficient food no fish will attain a large size. The habits of 
the pickerel are such that they seldom take the fish into deep water 
where the smelts occur. 

The black bass and landlocked salmon were introduced fish, and 
Dr. Quackenbos’s statement was made a long time after the intro- 
duction of smelts. The trout and perch are fish whose habits would 
take them where the smelts resort throughout the year. The large 
size of these fish, as well as of the salmon, can very well be ascribed 
to the smelt, and the cyprinids, which were doubtless once more com- 
mon. The black bass has been diminishing in size for a number of 
years, probably owing to the disappearance of its once more plentiful 
cyprinid food. That the pickerel did not and does not attain a large 
size is doubtless due to the same thing. 


INTRODUCED FISHES. 


With the characteristic zeal and enthusiasm of the early fish cul- 
turists, the commissioners of New Hampshire began introducing into 
various waters of the State all kinds of food and game fishes that 
could be secured. Sunapee Lake was one of the first to receive 
attention of this kind, and, in the light of our present knowledge, it 
is possibly a question whether this indiscriminate introduction of 
alien species into waters whose original forms were all that could be 
desired in food and game qualities was not a mistake. . It was and 
still is often done at the urgent request or instigation of some influ- 
ential person or persons who have a commendable desire to improve 
the declining fishing but lack knowledge of the habits of the species 
proposed to be introduced and, consequently, of the possible results 
of the introduction. It has been, and still is, often the result that the 
remedy merely augmented the disease and the conditions became 
worse than before. 
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The writer is inclined to believe that where the trouble consists of 
diminishing numbers of native forms, the cause should be sought, as 
in the practice of medicine, and the malady treated accordingly. If 
a patient is suffering from loss of blood it is not wise to remove more 
blood or administer blood-destroying drugs. 

In the case of Sunapee Lake the fishing was on the decline and the 
main cause, in time at least, became apparent, 1. e., too much or 
unseasonable fishing. A very potent method of exterminating trout 
is by fishing through the ice, but that method becomes practically 
innocuous compared with the practice of taking trout from their 
spawning grounds, and history tells us that both of these practices 
were not only indulged in but abused in highest degree 40 years ago 
and even later. 

The ‘‘native trout’? once abounded in Sunapee Lake and attained 
a large size. But while little fishing was done in the spring and sum- 
mer, it was a practice, not only of the inhabitants of the immediate 
shores but of those from distant towns, to repair to the brooks fre- 
quented by trout in the fall for spawning, and with dip nets and 
spears to catch the fish in great numbers. 

Fishing through the ice was also done constantly. It is the habit 
of trout to congregate during the winter in certain places affording 
them the proper winter conditions. The inhabitants in years gone by 
found these places and the knowledge was handed down from parents 
to children. Naturally it did not take many generations to “‘bleed”’ 
the lake very seriously. 

The cause being known, the remedy lay in combatting it and in the 
“infusion of new blood;” in other words, in prohibiting destructive 
methods of fishing and in propagating the trout. This was finally 
attempted, but while the trout was continuously propagated to some 
extent, nonindigenous fishes were introduced now and then up to the 
present time, practically offsetting the benefit. 

The possible injurious effects of the introduction of nonindigenous 
fishes into a body of water may be brought about in at least two ways: 
First and chiefly, through the destruction of the native fishes by the 
introduced voracious forms, and second, but still important, the 
diminution of the food supply of the native forms by introduced 
species. 

The first-mentioned factor was undoubtedly, years ago, to some 
extent at least, active in Sunapee Lake through the introduction of 
landlocked salmon, and, according to some statements, possibly by 
black bass. If the black bass is absolved of that stigma it certainly 
may be indicted on the second count. 

The danger to the food supply of the fishes, however, was lessened 
by the wise introduction of smelt, which was the third species of non- 
native fish to be introduced. But this is claimed to have been detri- 
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mental to the fishing, many anglers averring that smelts afford such 
an abundant food supply that the game fish will not bite so readily 
and that the fly fishing has been ruined thereby. 
The following is a list of the nonindigenous fishes in the order of the 
dates of first introduction: 


Landlocked salmon, 1867. Loch Leven trout, 1888-9. 
Black bass, 1868. Brown trout, 1888-9 (?) 
Smelt, 1870. Rainbow trout, 1888-9. 
Whitefish, 1871. Chinook salmon, 1904. 
Wall-eyed pike, 1876. Grayling, 1906. 

Blueback trout, 1878. Silver salmon, 1909. 
Round whitefish, 1881 (?) Lake trout (?) @ 


Of these the whitefish,’ wall-eyed pike, blueback trout,* Loch 
Leven trout,? rainbow trout, silver salmon, and grayling have never 
been reported. 

Omitting those which have not been authentically recorded, the 
list of species inhabiting Sunapee Lake in greater or lesser numbers 
will comprise 16, as follows: Hornpout, sucker, chub, blackspot chub, 
redfin, blacknose dace, chinook salmon, landlocked salmon, brown or 
Loch Leven trout, common trout, white trout, eel, pickerel, sunfish, 
black bass, perch. The status of each of these will be discussed 
under their respective headings. 

There are various reasons why some of introduced species have 
never again been observed. The water may be unsuited to them, 
being too cold or too warm; there may be too many enemies, and the 
newcomers may have been all devoured by predaceous fishes; if they 
survive they may escape detection for a long time, or they may so 
closely resemble known species that they may not be recognized when 
caught. The latter is a very common occurrence, as evinced by the 
fact that when one of these forms has at last been recognized there 
were always those who remember to have caught one or more and to 
have thought them only variations of some known species. 


THE ENTIRE FISH FAUNA. 
Horneout (Ameiurus nebulosus). 


The hornpout is the only representative of the catfish family in New 
England, where it seldom attains a weight of over a pound. In Suna- 
pee Lake it is said to be fairly common, and it seems to be indigenous. 


a There is no record of the introduction of this species, but some have been caught. Its occurrence is 
probably accidental, the young having become mixed with some other young salmonids. 

+ There are some vague traditions of whitefish having been taken in the lakes, but apparently none is 
there now. They could possibly be there and not be detected, but, by the methods of still fishing as prac- 
ticed by the summer fishermen, if present, an occasional whitefish would probably be taken. 

c Assuming that the white trout is an indigenous species and not the result of the plants of bluebacks. 
This question is discussed in another place in this report. 

d “Loch Leven trout” of large size have been reported, but photograph and descriptions indicate that 
the supposed Loch Leven trout were brown trout. 
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It is occasionally caught by anglers while fishing for other fish in 
shallow water. 

The favorite habitat of this fish being in shallow, muddy waters, and 
it being only very occasionally found elsewhere, there is no likelihood 
that it does much, if any, direct harm to the more desirable fishes, 
although it is almost omnivorous. The fish most liable to the attacks 
of the marauding hornpouts is the black bass when spawning in the 
shallow water, but even then the bass probably can take care of its 
nest to a great extent. 

The only examples of this fish observed in the study of the lake were: 
On August 17, 1910, one about 10 inches long was caught off Cressy 
Point, and on August 17, 1911, the writer found in a ‘‘swash pool” 
near the mouth of Pike Brook eight young about 1} inches long, and 
some smaller ones were taken in a fyke net in Pike Brook near the 
mouth at the inner or dead-water edge of the beach. 


Sucker (Catostomus commersonii). 


The sucker is very common and attains a large size in Sunapee Lake. 

When the water is sufficiently high in the spring to allow the 
suckers to get into the brooks, they run in in considerable numbers 
to spawn, and at that time many are speared by the residents, who 
esteem them highly as food. The run is usually from the last part 
of April to some time in May. In 1910 a very few suckers ascended 
Pike Brook. Nothing was learned regarding their presence in other 
brooks. The first to appear in Pike Brook were 3 males, 121, 16, and 
174 inches long, respectively, which were speared on the night of 
April 16. Only one was quiteripe. No more were seen in April, but 
there was a small run reported in May. 

The sucker deposits a large number of eggs and in the compara- 
tively safe spawning beds many hatch and the young gradually work 
down into the dead waters, where some of them linger all summer and 
perhaps longer. On October 23, 1910, two suckers, respectively 12 
and 14 inches long, were found in a pool in the beach at the mouth of 
Pike Brook. Their color was dark and brassy, indicating that they 
had probably come down from the dead water, and on November 3 a 
number from 5 to 14 inches long were taken with small trout that 
were descending from the brook into the lake. Some, however, while 
still quite young, enter the lake and occur in small schools along the 
shallow waters of the sandy beaches, and some may be hatched in the 
lake. 

In April, 1910, the young suckers observed in Pike Brook averaged 
about 3 inches in length. In the same brook and in Blodgetts Brook 
in August the fish ranged from 1} to 2 inches long. But about the 
middle of August a lot of only ? to 14 inches long were found in a pool 
in the beach left by the receding lake water. A small fyke net set at 
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the dead-water end of Pike Brook channel through the beach, about 
the same time, took a considerable number, many from 14 to 2 inches 
long, with some about 4 inches, which apparently had started for 
the lake. 

Other fishes, such as black bass, perch, and pickerel, feed upon the 
young suckers, but the adult sucker is, on the other hand, very 
destructive to the eggs of other fishes, especially such as spawn in 
the lake. Suckers are always present on the spawning ground of 
the white trout in the fall and are taken im gill nets set for this trout 
by the fish culturists in spawning time. Some ranging from 6 to 17 


inches were taken in the gill nets set for trout in shallow water near 
the mouth of Pike Brook. 


Cuus (Semotilus bullaris). 


The chub, here as in many other places known locally as dace, is 
the largest native species of the minnow family in eastern North 
America, In some waters attaining a weight of 2 or 3 pounds or more. 
It is also one of the commonest fishes of the Eastern States, but does 
not seem to be abundant in Sunapee Lake. Chubs were frequently 
taken in the gill nets set for white trout and salmon during October 
and November. The only adult individuals observed were some 12 
and 13 inches long taken at that time, excepting one on August 18 
that had been caught by some men fishing at “‘the banks.” It was 
about 1 foot long and had red fins, which the men were using for 
bass bait. 

Small chubs, in common with other small fishes of the family, are 
known as shiners and are esteemed as live bait. These occur in the 
brooks and were especially abundant in Pike Brook dead water. On 
August 18, 1910, a good many 2} to 2% inches long were taken with 
caddis larva bait at the lower end of the dead water. 

Now and then one was seen farther up the brook, even in quick 
water, and one about 2 inches long was observed in the cool spring 
pool near the hatchery, but they seem generally to affect the warmer 
waters. It is not known that the young chub leaves the brooks and 
dead waters at any particular time or under any special conditions, 
but on August 17 and 18, 1911, a few 3 and 4 inches long were taken 
with other small fishes at the dead water end of Pike Brook channel 
through the beach, which indicated that they were possibly attempt- 
ing to go to the lake. 

Although the chub has toothless jaws and tongue, it is carnivorous, 
subsisting upon insects and other fishes to a large extent. The writer 
has seen chubs feeding upon and has found them gorged with young 
pickerel 3 and 4 inches long. While the chub is more or less de- 
structive to other fishes and is, like the sucker, a spawn eater, it is 
too scarce now in Sunapee Lake to cause any alarm. 
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FIG. 1—MOUTH OF BLODGETT BROOK IN AUGUST. DEADWATER JUST BELOW BRIDGE. 


FIG. 2.—A CHUB’S NEST. PARTLY EXPOSED BY SUBSIDING WATERS. 


(Photograph by courtesy of Dr. Alfred T. Wilson.) 
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The chub is very interesting in the curious habit of the male in 
breeding season of heaping up pebbles, which it conveys in its mouth 
to the spot chosen for the ‘‘nest’’ in which the female deposits her 
eggs. During the building usually no other fish is permitted to 
approach the nest, although in occasional instances one or more 
other males assist in the work of construction. The heap is often of 
remarkable size, especially in the waters of the far north, a cartload 
of pebbles composing it. The nests observed at Sunapee Lake were 
comparatively small, but the water having subsided they became 
quite conspicuous. On August 9, 1910, in the north branch of 
Blodgett Brook (‘Big Brook’’) was found a chub’s nest about 4 feet 
in diameter, but only a few inches high. Some of the pebbles com- 
posing it would weigh perhaps one-fourth of a pound, the coarser 
ones being on the upstream side, owing, doubtless, to a strong current 
when the nest was built or afterwards. In fact the current may have 
demolished the nest, which hypothesis would account for the wide 
area and lowness of the heap. There were other smaller and higher 
nests farther down the brook, one of them under the bridge. They 
were all dry at this time. On August 18 a chub’s nest fully 5 feet in 
diameter and 1 foot high was found at the upper end of Pike Brook 
dead water. 


Buiackspor Cuus (Semotilus atromaculatus). 


This chub is known in the Connecticut Lakes region as ‘‘mud 
chub.”’ It does not reach the size of the common chub, seldom, if 
ever, attaining more than 10 inches in length, and usually it is much 
smaller. 

It is much darker in coloration than the chub and may otherwise 
be distinguished from it by the black spot near the base of the front 
of the dorsal fin. Owing to its darker color it is not so useful as 
bait as is the common chub. It subsists largely upon aquatic larve 
of insects, insects that have fallen upon the water, and occasionally 
young fish. 

This chub is evidently not very common in Sunapee Lake or its 
tributaries, at least near the lake. The only specimen observed by 
the writer was collected in Pike Brook with smelts on the night of 
April 23, 1910. It was about 6 inches long. 

The blackspot chub also builds ‘‘nests’’ of pebbles, but the heaps 
are much smaller than those of the common chub. On August 18, 
at the upper end of Pike Brook dead water, was found a small heap 
of little pebbles, very probably the nest of this species. The heap 
was about 8 inches in diameter. 
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RevprFin (Notropis cornutus). 


The redfin, also known as redfin shiner and just shiner, reaches a 
length of 5 or 6 inches, but usually is not over 3 or 4 inches in length. 
The color of the pectoral fins and margins of the dorsal and anal of 
the male in breeding season gives it the name of ‘‘redfin,”’ and it is a 
most beautiful fish at this season, reflecting all the hues of the rain- 
bow. The red of the fins, however, often persists long after the 
breeding season. This fish is one of the most highly esteemed live 
baits, but, like other cyprinids, seems not to be common in Sunapee 
Lake. 

The vertically elongated exposed portion of the scales of the body 
forward serve to distinguish this fish from all others of the family in 
New Hampshire. 

The breeding season of the redfin is in the spring or early summer. 
The precise time of its breeding in Sunapee Lake was not ascer- 
tained, but on April 16, 1910, a number about 3 inches long, two of 
them with red fins, were taken in Pike Brook. The species seems to 
be common in Pike Brook dead water throughout the summer. On 
August 19, 1910, several specimens 34 to 4 inches long were caught 
at the upper end of the dead water on caddis larva bait, and on 
August 19, 1911, several about 3 inches long were taken in the fyke 
net at the dead-water end of the channel through the beach. 


BuacknosE Dace (Rhinichthys atronasus). 


This is the smallest species of the minnow family found in this 
region. It is not commonly seen in the lake, but in brooks it is 
apparently abundant. It is easily recognized by the very fine, 
scarcely discernible scales and the intensely black stripe extending 
from the snout to base of the tail. It attaims only 4 or 5 inches in 
length, and most of the individuals observed are somewhat smaller. 
It also is a good bait. 

It subsists mainly upon the aquatic larve of insects and small 
insects that fall upon the water. It affords food for trout to some 
extent, but in the brooks it occupies the warmer portions in summer, 
where the trout are not at that time found. 

Many from 14 to 3 inches long were observed in Pike Brook on 
April 15, 1910, and on July 19 and August 15 many were seen in the 
same brook in the lower meadow. 


PIcKEREL (soz reticulatus). 


The pickerel is the only member of the pike family indigenous to 
New Hampshire waters. It is a well-known fish, by some highly 
esteemed, much maligned by others, being accused of all sorts of pis- 
civorous atrocities. There is scarcely a body of water in which trout 
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once lived and where pickerel now occurs that the depletion of the 
trout has not been ascribed to the pickerel. It undoubtedly eats 
other fishes, and there are few fishes that do not. But the habits of 
the pickerel are such that it is not nearly so detrimental to other fish 
life as some other species held in higher regard, and the pickerel in 
large bodies of water becomes still less harmful. It is not much of a 
wanderer. It does not rush about in marauding bands seeking what 
it may devour. It lies in wait and grabs what comes its way when 
it is inclined to feed, yet often schools of tempting shiners have been 
seen swimming unharmed in apparently dangerous proximity to big 
pickerels’ heads. Pickerel feeding will take any moving object 
within reach, young of their own kind not excepted. Young pickerel 
from 24 to 3 or 4 inches long at Sunapee Lake were found subsisting 
almost wholly upon the aquatic larve of insects that occur so abun- 
dantly in the still or dead waters of the brooks. 

While usually inhabiting the shallow, weedy coves and bays in the 
warmer months, large pickerel are often found about rocky shores 
and in deeper water. In winter, too, they congregate in deeper 
water, and it is owing to this fact that fishing through the ice so often 
depletes a lake or pond of pickerel. 

The habit of pickerel of seeking shallow, weedy places is one which 
ordinarily makes for the safety of the deeper and cooler water denizens, 
but in some lakes, Sunapee, for instance, it becomes to some extent 
a disadvantage. Such congenial pickerel haunts are the dead waters 
at the mouths of inflowing streams, which streams are often natural 
trout nurseries and are frequently used in planting trout and salmon. 
When the trout and salmon descend toward the lake they often have 
to run the gauntlet of the waiting maws of the pickerel and doubtless 
many have been destroyed in that way. 

The pickerel probably spawns in the dead waters of the brooks when 
possible, and the young remain in shallow water until they are of con- 
siderable size. While they are most frequently found in the shallowest 
waters and even some distance up the brooks, they probably seek 
these places mainly for self protection from other larger and voracious 
fishes rather than for food, which is more abundant in the still or 
dead waters. During 1910 and 1911 some young pickerel were seen 
throughout the season in Pike Brook dead water. In August the 
young were from 23 to 3} inches long and all at the upper end of the 
dead water or in a pool a short distance above the dead water. 

The smallest pickerel observed in the lake were two, each about 
10 inches long, seen at Newberry in shallow water on rocky bottom, 
October 18. Other pickerel observed were one of about 2 pounds 
caught by trolling in July near Blodgetts Landing and several in 
October and November, 13 to 16 inches long, taken in gill nets near the 
mouth of Pike Brook. A 13-irich fish caught near the mouth of Pike 
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Brook bore marks as though a mink had bitten it. Its stomach con- 
tained the tail end, including the anal fin, of a half digested sucker. 
Judging from the fragment, the sucker must have been about 6 inches 
long. 

The pickerel, however, while once quite abundant, is now compara- 
tively scarce, and therefore is almost a negligible factor in trout and 
salmon destruction in Sunapee Lake. The reasons for this are those 
that obtain in the cases of scarcity of fish of any kind in any fresh 
waters. The waters are not especially suited to pickerel. There has 
been an increase in numbers of some of its existing enemies, there 
has been a reenforcement of others, and the lake has been excessively 
fished at times particularly advantageous to such fishing. 


Ee. (Anguilla rostrata). 


The common eel does not seem to be very common in Sunapee 
Lake. It 1s so rarely taken by fishermen that but few know that it 
occurs there. It probably can now with great difficulty, if at all, 
gain access to the lake. The only one observed by the writer was 
caught on a ‘“‘set lime” with smelt bait at Curtis’s pier, April, 1910. 
It was 284 inches long. The stomach contained a lot of fine, brown, 
mud-like substance, the nature of which could not be determined. 

The eel is very destructive to fish, especially small ones, and fish 
eggs. It attacks and attaches itself to spawning fish caught in gill 
nets and burrows into the body, eating the ovaries and eggs. It is 
fortunately so scarce that it need not be feared for the damage that it 
otherwise might do. 


WuiteErisH (Coregonus clupeaformis). 


The State report for 1871 says that 120,000 whitefish were hatched 
from eggs obtained at Missisquoi Bay, Lake Champlain, and planted 
in ‘‘Winnepiseogee”’ and Sunapee Lakes. The report for 1872 says 
that some 50,000 or 60,000 were hatched and the young divided be- 
tween Winnipesaukee and Sunapee Lakes, and in 1873 it is reported 
that 150,000 were hatched and planted in the same lakes. 

The whitefish has not been recognized in Sunapee, and it is doubt- 
ful whether it occurs there, although it might escape notice for many 
years. It was not until about 1901 that it was discovered to exist 
in Sebago Lake, Me., where it seems as though it must be indigenous, 
as there are no records of its ever having been introduced. Since its 
discovery there a good many specimens have been taken and recog- 
nized. It is a somewhat laterally compressed fish with very small, 
toothless, and tender mouth parts. It is the same fish that is indige- 
nous to Lake Winnipesaukee, where it is known as ‘“‘whiting.’”’ In 
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some waters it attains a weight of 10 pounds or more. The majority, 
however, as caught, are much smaller. 

It occasionally takes the hook baited with small fish, and some- 
times rises with avidity to the artificial fly. It is an excellent food 
fish and one usually commanding a high price in the market. 

The native whitefish of Maine and New Hampshire, whenever 
possible, ascend streams to spawn, in the last of October and in 
November, but the Great Lakes whitefish are not known to do this, 
perhaps because of the absence of suitable streams, or perhaps they 
have not been reported. 


Fig. 1.—Whitefish. 


The whitefish varies its diet considerably, its food consisting of 
insect larvae, insects, and small fish such as young smelts, and, when 
obtainable, Crustacea and mollusks. 


Rounp Wuiterisu (Coregonus quadrilateralis). 


This fish occurs in many of the larger and deeper lakes of New 
England, northern New York, the Great Lakes, and to Alaska, Labra- 
dor, and the Arctic Circle. It attains a weight of 2 pounds or more, 
but usually is considerably smaller. Its principal food seems to 
consist of insects, insect larve occurring in the water, minute Crus- 
tacea, etc. It occasionally takes a baited hook and sometimes an 
artificial fly. In most New England waters, when possible, it 
ascends streams in the last of October and early November to spawn, 
at which time the males are covered with small pearly excrescences 
or so-called breeding tubercles (as is the case with nearly all of the 
species of whitefish), the significance of which is not positively known, 
but possibly by the male rubbing against the female they excite her 
to extrude her eggs. 

It is a very good food fish but inferior to the preceding species. 
No advantage would be gained through its successful introduction 
into Sunapee Lake except by affording food for other fishes, unless 
net fishing were allowed, as it so seldom can be taken in any other way. 
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The round whitefish may be distinguished from the common white- 
fish by its more cylindrical or spindle-shaped form, smaller mouth, 
compressed and sharper snout, and more numerous scales. In the 
Connecticut Lakes it is known as “billfish.” 

In the Report of the Fish and Game Commissioners of New Hamp- 
shire, 1881, page 21, the following paragraph appears: 


WINNEPESAUKEE WHITEFISH, OR ‘“‘SHAD-WAITER.”’ 


This delicious fish is little known in the State, except to the inhabitants of the towns 
bordering on Lake Winnepesaukee, but is really one of the most valuable food fishes 
we have. 

It isa local variety of the celebrated whitefish of the Great Lakes, and is unsurpassed 
in its qualities as a table fish. It belongs to the same great family of Salmonide, and 
is now classed by Profs. Jordan and Milner as Prosopiwm quadrilateralis. We took at 
Weirs Village, last November, 60,000 eggs of this fish, one-half of which were sent to 
Massachusetts, and the remainder will be placed in Sunapee Lake. We believe that 
the propagation of this variety of fish should be followed up in future, and one or more 
of our largest lakes stocked annually with from 20,000 to 30,000 young fry. All expe- 
rience goes to show that the larger the plant made the more likely it is to be successful. 

No further mention is made of planting the fish in Sunapee Lake. 
While according to Dr. Prescott, this fish, which he describes as new 
under the name of Coregonus Nov-Anglhe, is called “‘shad-waiter”’ at 
Winnepesaukee, and the common whitefish, which he also describes 
as new under the name of Coregonus Neo-Hantoniensis, is called “the 
whiting,’ there is some doubt whether this species and not the com- 
mon whitefish is meant in the preceding quotation from the com- 
missioners’ report, since it is there stated that ‘‘it is a local variety 
of the celebrated whitefish of the Great Lakes.”’ 


CuInook SaLMon (Oncorhynchus tschawytscha). 


The chinook salmon is an inhabitant of Pacific waters, its geo- 
graphical range extending from Alaska to the Ventura River in 
California, and northern China on the Asiatic coast. It is the salmon 
that made Columbia River famous and is by far the most valuable 
of its tribe. It attains the largest size of the five species belonging 
to the genus Oncorhynchus (hook-nose), individuals weighing over 
100 pounds having been reported. It does not, however, average 
much, if any, over 20 pounds. 

Habits—Like other salmon, much of its life is spent in the sea, 
whence to breed it ascends fresh-water rivers, when possible to their 
utmost sources, sometimes more than 1,000 miles from the sea. The 
time of its runs and the spawning time varies in different rivers. In 
southern rivers there are sprmg runs and summer spawning, and 
later runs with fall spawning. The early runs ascend farthest up 
the river. 


@ Descriptions of new species of fishes, from “‘Synopsis of the Fishes of the Winnipesseogee and its Con- 
necting Waters,’’ Am. Jour. Sci. and Arts, 1851, p. 342, by William Prescott, M. D., of Concord, N. H. 
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Farther north the runs are not so distinct and the spawning times 
not so widely separated. In Alaska, for instance, while there are 
indications of distinct runs, the process is practically continuous. 

The young salmon are said to go to sea as soon as they can swim 
and eat. Their parents, like all other salmon of the genus Oncor- 
hynchus, soon die, the species spawning but once in a lifetime. This 
is not a recently discovered, though a comparatively lately verified, 
fact. In Arctic Zoology, published in 1784, Pennant, deriving his in- 
formation from an earlier work on Kamchatka, says: 

Every species of salmon dies in the same river or lake in which it is born, and to 
which it returns to spawn. In the third year male and female consort together and 
the latter deposits its spawn in a hole formed with its tail and fins in the sand, after 
which both sexes pine away and cease to live. 

Pennant, however, evidently ascribes this phenomenon to starva- 
tion and attendant weakness and the consequent inability to reach the 
feeding grounds, and not to a decree of nature. 

Young salmon subsist mainly upon insects. 

It has been positively ascertained that in the sea the chinook does 
not, always at least, depart far from the coast, and that while in the 
sea and estuaries it feeds upon small fish such as herring, smelt, 
anchovies, etc., and its movements in the sea are doubtless to a great 
extent governed by its food supply. It is, however, apparently a 
rather indiscriminate feeder, taking not only almost any small fish, 
especially those that swim in schools, but free-swimming marine 
invertebrates, such as squid, shrimp, etc. Its voracity is graphically 
illustrated by J. Parker Whitney in an article descriptive of angling 
for chinook, in Monterey and Santa Cruz Bays, Cal., which appeared 
in Forest and Stream a number of years ago. He says: 

As I fought my salmon to gaff, my sinker was caught by another salmon as I was 
lifting it clear from the water to detach as usual from the boat side, and carried it off. 
This was within 6 feet of the boat and I plainly saw the rush, the open mouth, the 
strike, and the tear away. The sinker line fortunately broke, leaving my half- 
exhausted salmon on my hook line, which I afterwards safely broughtin. Striking at 
the sinker is by no means rare with the salmon; this was the third I had had carried 
away. I have several times seen the salmon strike the sinker within 6 or 10 feet of the 
boat and strike at it several times in succession. 

There was no difficulty in following the school, although the later ruffled water 
made the break less conspicuous. The friendly shags, murrs, and gulls came for their 
harvest also, following up the salmon breaks for the demoralized anchovies. 

On the combing beach went the anchovies, the salmon, and birds, and more slowly 
my boat, impeded by the necessity of fighting the hooked salmon. But we followed 
on, finally into the jaws of the ground swell, where for half a mile in length on the 
sand beach the salmon held the anchovies for at least two hours. Many of the ancho- 
vies were driven upon the sand. 

Acclimatization in eastern waters.—Attempts have been made to 
acclimate the chinook in many eastern waters. The earlier plants 
were made under the name of California salmon, later under the 
names of quinnat salmon and Pacific salmon. The latter, however, 
is not specific, there being four other species of this genus in Pacific 
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waters. The best-known and appropriate names in the United 
States and Alaska are chinook salmon and king salmon, although it 
has several others of somewhat restricted local use. 

This salmon has been planted in eastern waters, off and on, since 
1873, and some placed in fresh-water lakes. The results of these 
plants have not been very encouraging, the most successful outcome 
being in Sunapee Lake. 

The records of the capture of this species in any waters since its 
introduction are very meager. From those planted every year from 
1874 to 1879 in Lake Michigan waters only two have been reported ; 
June, 1879, one measuring over 20 inches in length, caught in Lake 
Michigan, and in November of the same year another measuring 10 
inches in length, caught in Green Bay, Mich., were sent to the United 
States National Museum. From the report of the Fish Commis- 
sioners of New Hampshire for 1881, the following extracts are re- 
printed from an article by N. K. Fairbanks, entitled ‘“‘ Breeding Cali- 
fornia salmon in fresh water,” referring to the results of introduction 
of the chinook into Geneva Lake, Wis.: 


Having all the requisites which I consider essential to the experiment, viz, pure 
deep water, a moderately sized lake, with room for range and exercise and plenty of 
food, I began in the spring of 1876 by depositing 25,000 California salmon which were 
hatched at the United States hatchery at Northville, Mich., by Frank N. Clark, and 
were sent to me by Prof. Baird, United States Fish Commissioner. The Wisconsin 
commission also put in about 15,000 shortly after. 

In April, 1877, I also procured from Prof. Baird about 25,000 and from the Wisconsin 
commission 25,000, and in the fall of 1877 I received from the United States commis- 
sion 100,000 eggs from the McCloud River, which I hatched and put into the lake in 
the spring of 1878. I also deposited 200,000 in the spring of 1879, 100,000 last April, 
and 100,000 yearlings last October, making in all in round numbers 590,000, hatching 
count; deducting for losses from various causes, I estimate that I have placed in 
Geneva Lake half a million young California salmon in excellent condition. 

They began to make their appearance and attain considerable size very soon, and 
during the summer of 1878 there was an occasional one caught by parties who were 
fishing for bass. I had four sent me one day which weighed three-quarters of a pound 
each, and one of them went a trifle over a pound. In the summer of 1879, Mr. L. Z. 
Leiter, while trolling for bass, captured a very fine salmon which weighed 44 pounds. 
Several others were taken during the summer, weighing 2 to 3 pounds each, all of 
which was reasonably encouraging; but not until the developments of the past summer 
have I felt that the experiment would prove a valuable one, when, on the afternoon 
of July 29 last, I was presented with a beautiful specimen which was 294 inches long 
and 18 inches girth and weighed 12? pounds, and when I had it boiled and served for 
dinner and found it to be a delicious fish, then I felt certain that the salmon would 
grow to a respectable size and condition in fresh water, and that at least, so far as 
that fish and my dinner of that day went, it was no longer an unsuccessful experiment— 
there was a reality, the ‘‘substance of things hoped for,’’ which did much to strengthen 
and build up my faith. 

In September they began to show themselves at the head of the lake near the mouth 
of a small creek having its source in a group of springs a mile back, which empties 
into the lake. Mr. William Welsher, who has charge of the hatchery and ponds there, 
discovered eight fine specimens one day splashing about in this creek. They were 
up the creek nearly a mile, and as far as they could get and were, of course, looking 
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FIG. 1.—CHINOOK SALMON. BREEDING MALE. 


FIG. 2.—CHINOOK SALMON. BREEDING FEMALE. 
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fora spawning bed. The following day he captured a fine female in the creek, which 
was full of eggs and quite ripe. Those which he saw in the creek he estimated would 
weigh 8 to 10 pounds each. The one he caught weighed 84 pounds, and one which 
he found up the creek a week later in shallow water, and which he picked up and 
threw into deep water, he estimated would weigh 10 pounds. He informed me that a 
month ago he saw a pair much larger than before mentioned, at the mouth of the 
creek, but they could not get over the little bar formed at the mouth. He estimated 
this pair would weigh 20 pounds each, and that the female might go up to 25 pounds. 
He also saw very decided indications of spawning nests in the gravel about the mouth 
of the creek, all of which facts satisfy me that the salmon will not only attain a large 
size but will also breed in fresh water. Unlike Brigham Young, they find they 
can be very good Mormons and increase and multiply without going to a salt lake. 


Salmon were planted in Lake Ontario waters in 1879 and again in 
1897 and 1898, but only one was ever reported. This fish, a ripe 
female, weighing 14 pounds, caught September 1, 1900, was sent by 
Livingston Stone from Cape Vincent to the United States Fish 
Commission. 

No more were reported from anywhere until 1903, when the State 
Fish Commissioner of Maine wrote to the United States Fish Com- 
missioner that quinnat salmon, some of which weighed as high as 16 
pounds, were being caught in Pierce Pond, an affluent of the Kenne- 
bec River, in Somerset County, Me. An investigation of the subject 
revealed that the large fish supposed to be chinooks were landlocked 
salmon. ‘Two years later, however, small fish of 1 or 14 pounds in 
weight, stated to have been caught in Pierce Pond, were sent to the 
Academy of Sciences of Philadelphia and United States National 
Museum, and proved to be chinooks, but they were the result of 
plants subsequent to the one supposed to have been the origin of the 
alleged ‘‘quinnats”’ of 1903. 

The first of this species to be planted in Sunapee Lake were 3,000 
fingerlings hatched at the Laconia station in 1904. Though there 
are no definite records between 1904 and 1908, it has been stated 
that some fry have been planted every year since, and in the State 
commissioners’ report for 1907 and 1908 it is stated that the com- 
missioners for the last four years have planted fingerlings and year- 
lings of the Pacific salmon. There is also the indefinite record of 
12,000 ‘‘salmon”’ fingerlings planted in Sunapee Lake in 1907. In 
the United States Bureau of Fisheries report for 1904 it is recorded 
that 100,000 eggs were sent to the Laconia station, and there are 
consecutive records from 1908 to 1910, inclusive, while the writer has 
been able to secure from the Division of Fish Culture, Bureau of 
Fisheries, a statement of the number planted in 1911. The published 
records and this statement show the following plants: 1904, 3,000 
fingerlings; 1908, 40,000 fingerlings; 1909, 38,070 fingerlings; 1910, 
51,200 fingerlings; 1911, 24,370 fingerlings and fry; total, 156,640. 

Records of chinook salmon caught in Sunapee Lake.—The following 
records are far from complete, but they represent all the positively 
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identified salmon that have been reported. George H. Graham, 
secretary of the Sunapee Lake Fishing Association, states? that 
during 1908 a few of these salmon were taken weighing from 2 to 4 
pounds, during 1909 over 200 were taken, some weighing 8 pounds, 
and during 1910 from 400 to 500 were taken, some as large as 17 
pounds. One angler, according to Mr. Graham, caught nine salmon 
that weighed 80 pounds, the largest two weighing 134 pounds each. 
The banner year was 1910, the catch of 1911 falling far short of the 
catch of that year. 

It can not be positively affirmed that all the fish reported as such 
were chinooks, but it is sure that the majority were, inasmuch as 
most of the anglers had learned to distinguish this species from the 
landlocked salmon. It is possible, however, that some ‘‘landlocked”’ 
were pronounced chinooks, and that possibly silver salmon may have 
been mistaken for chinooks, being more difficult to distinguish. 


Data REGARDING CHINOOKS CAUGHT IN SUNAPEE LAKE, AS AFFORDED BY ALL 
AVAILABLE ReEcorps Prior To 1910. 


pate Size. Sex. Remarks. 
Aries 2851906) £52 potnds! S522 eases: we gee. aoa First reported. 
Apr. 28,1908 | 244 inches long.....| Male........-. Ripe. 
Angust; 1908 )|isanches long. 352-)2222 5. -2+ SL. - 
Ars, 30319090) 1Oypoundss- 2) ee alesse ee 5 dieeyeie sete 
May, 1509 4|Hlsinehesvones24- |b. 2 Lass. 2 
Aug: 14,1909) 5 pounds)... an: |seaeers- sees see 
Now Sitonlay seas. ea es 4 males and 1} Taken by Bureau of Fisheries party. The female 
1909. female. was immature but probably would have matured 
in 1910. An unsuccessful attempt was made to 
forte landlocked salmon eggs with chinook 
milt. 


DATE OF CAPTURE AND WEIGHT OF 31 CHINOOK SALMON BRouUGHT INTO BLODGETTS 
LANDING AND 15 Broucut Into NEewsury IN 1910. 


Date. Weight. Date. Weight. 
BLODGETTS LANDING. BLODGETTS LANDING—Ccontinued. 
Pounds. Pounds. 
DNV hs SE Se AES Dee Hoa Io SIS C54 Or ||| UCL 28 ser trae ein oe cee ee ee 
pe eet eee ee > SR ee Scapa 8 BOP Pintle cence fees oe te eee 104 
Tei PNE pen NA SoG eE eC CHRONOS S ROBE US 7 Dialy WO oe seer cote ate see ae ees 4 
IG CR AEE Sues OOS oey ans aSSSecaes 5 WD ee eh cletn seme oe meen = aso eee 5 
CREE ets Aa See SoS eciae Ge. Hemet toi 5 Din aiotciovctontonigata seth Che Sec eee eee eee 8} 
Slater soto eens Hee Rea ceca Hememerceiser 7 DU ists. ae oajeriare Saree cicic cena cee eee 103 
Slee Rats: Peet eye ee 74 20). Ress Jaeenses s55 fo6 sche ase 74 
Bare ress o aeeicintarmis (aoe r= sicko ee eoosiocreesie 63 
SAseVee.? .PEUEe. PTe eR eer 4 NEWBURY. 
DEPTS Sere RN Hote farsa erate ea tater ere Os neicte 8 | AD iieln cis sec ees NEN 3 a Ste Re 23 
Ps Ae eee Ses See 8 AT Ma Ses 8o clases eas Sacer 
oa Ro ERD NT A CA al. at ae Tak Tir piiieaieanea eh nell eer rl eo 2: x 
DOF See Fess RISES OP eke 8 |} Wijech he. swede . Sa Syn eskt aage fee Qty 
BO este tee cutncawice mews <eiemaceneueers 6 || Ufo ye avin nscale eine ele waives cee oie Ore 5s 
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1 AEE Bea aeNE Ne ee cen SSernradic Aldet Misa Cicely 2 ahaa sto ints Seca oe 3 
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a Recreation, Apr., 1911, p. 187. 
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The preceding table records 46 chinooks taken during the season 
of 1910, averaging about 6.5 pounds weight. While this number of 
fish by no means represents the number caught, it very approxi- 
mately shows the probable average weight. 

In 1911, on July 18, a 12-pound chinook, on the 24th a 15-pound 
one, on the 28th another of 14 pounds, and on the 30th a 14?-pound 
fish were caught at Split Rock. The latter measured 314 inches in 
length, a female with eggs about the size of BB shot. 

On August 3, one of 133; pounds was taken at The Hedgehog 
grounds. 

On October 18 the Nashua fisheries station party took in a gill 
net set in about 3 feet of water a chinook which weighed 7 pounds 
when weighed two or three weeks after it was caught. It was found 
dead in the net. It was an immature female that would probably 
have spawned in 1912. The scales indicate about 3 years of age. 

On the 19th one was taken in the same place, the length of which 
was 33 inches, depth 8} inches, girth immediately in front of the 
dorsal 20 inches. It weighed 16 pounds after about one month in 
retaining car, and had probably weighed 2 or 3 pounds more when 
caught. It was a male with well-advanced but still firm spermaries, 
which would have ripened that fall, but which were perhaps retarded 
by confinement in the fish car. The scales indicated about 4 years 
of age. 

On October 31 the same party took a small immature male, 144 
inches long, off Hays Point, on ‘‘The Reef.”” On November 11 a 
small one 153 inches long was caught in the nets set for white trout 
on “The Reef,” apparently an immature female. 

The results of the introduction of chinooks into Sunapee Lake 
show that the conditions are to some degree favorable to their exist- 
ence. It may be said, however, that the fact that a few hundred 
have been caught in the last three years, and some of them of fairly 
large size, does not prove that the stocking of the lake with this fish 
has been a complete success. In such an application of the term, 
‘“‘eomplete success’’ should signify that the lake has been permanently 
stocked; in other words, that it has become self-sustaining. 

For the stock to be self-sustaining the conditions for growth and 
reproduction must be favorable. The results thus far indicate only 
that the conditions of growth from fry or fingerlings to well-condi- 
tioned adult fish are very favorable, and one of these conditions is 
the abundance of suitable food. But, to know that other conditions 
are favorable it must be shown that the fish can mature and breed 
here. In other words, having reached maturity, the stock must 
have favorable natural conditions for spawning, or else it must be 
possible to take sufficient numbers in breeding condition to produce 
an annual supply of young to replace the fish that have succumbed 
to the mortal breeding function. 
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Observations made upon a few fish taken in Sunapee Lake and 

elsewhere show that some permanent fresh-water residents of this 
species do reach maturity, but suggest that they do not all mature 
at the same time. It is not only possible, but quite probable, that 
there may be no definite breeding season. This may be accounted 
for by the fact that in its natural habitat there are two, or even 
three, more or less distinct runs, according to locality, so that the 
spawning covers nearly all summer and fall; and to be considered 
with this is the change to environment lacking the normal stimuli. 
In other words, any approach to innate regularity in this respect 
may be disturbed by permanent residence in fresh water. The 
habits of this salmon in Pacific coast waters indicate almost, if not 
quite, conclusively that on the spawning beds must be quick-flowing 
water of certain degrees of temperature, such as are found in the 
highland sources and tributaries of the rivers ascended. 
- Tributary streams with sufficient volume of water to allow the 
ascent of salmon to suitable spawning beds are wanting at Sunapee 
Lake. While in the absence of such streams salmon reaching spawn- 
ing condition might deposit their eggs on shoals along shore or in the 
lake, the chances of more than an inconsiderable number, if any, 
hatching and reaching adult size are very slight. 

It therefore devolves upon the fish culturist to assist the fish m 
making the stock self-sustaming. In order that this may be done 
there must be, as previously mentioned, fish enough secured in the 
fall to supply the requisite number of fertilized eggs to produce an 
adequate return to the lake. The question then arises, What con- 
stitutes the requisite number and adequate return ? 

There is no way of even approximately ascertainmg how large a 
plant of young is necessary to produce what might be considered 
good average fishing in the lake. The results of the plant of one 
year may be very different from those of another, and what con- 
stitutes good fishing for a few anglers might afford a very poor 
general average for the many in a season. The fishing season ex- 
tends variably from about April 15 to September 15, or approxi- 
mately five months. More salmon are caught during the first half 
of the season, however, than the latter half, and it seems fair to 
estimate 100 days as the average salmon-fishing season. The num- 
ber of chinooks planted in 1904 may be regarded as a negligible 
quantity in the catch of fish in 1909 and 1910, and assuming that 
none was planted between 1904 and 1908 (there are no records of 
such plants), the plants contributing to the catch of 1909 and 1910 
would be those of 1908 and 1909. In round numbers there were 
78,000 fingerlings planted in those two years, and the estimated 
catches of 1909-10 amounted to between 500 and 650 fish. 
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Tt is not known to the writer how many anglers fish at Sunapee, 
but Mr. Graham states (op. cit.) that 10 anglers were fishing there in 
1910 to 1 twenty years ago. In Forest and Stream of October 23, 
1890, it is stated that ‘‘as many as 25 boats have been anchored in 
one string at Sunapee Lake.’”’ Allowing only one angler to a boat, 
there would be 25 fishermen on this one ground alone. A very low, 
or at least conservative, estimate, it would seem, would be 200 anglers 
on an average at Sunapee Lake each season at the present time. Set- 
ting the catch for 1909 and 1910 at 600 undoubted chinooks, this 
allows only 3 fish to each angler in two years’ fishing, and unless a 
sufficient number of other species are caught to satisfy the anglers 
this must be considered a very poor return for the money invested. 
Again, 600 fish is less than four-fifths of 1 per cent of the number of 
young chinooks planted. But, of course, there is no way of ascer- 
taining how many of those planted survived or how many are still 
in the lake. It is therefore possible that nearly all the survivors were 
caught, or that only a small per cent of them were taken. 

The unsuccessful efforts in the fall of 1911 to catch chinooks in 
breeding condition indicate either that the fish were very scarce or 
else that they had not reached maturity. If the latter is the case 
the fall of 1912 ought to reveal their presence, being about the fifth 
year from the time of hatching. If few or none can be secured in 
1912, it will indicate that probably the 1908 plant has practically 
ceased to exist. Breeding fish of the 1910 plant, if the fifth year is 
correctly set as the breeding time, will manifest itself one way or the 
other in 1913, and so on. The angling record of 1912 will also con- 
tribute to the data for predictions. As it is, the fact seems obvious 
that the number of chinooks planted has not been sufficient to afford 
what may be called even good fishing, and unless the stock of the 
lake will reproduce to that extent the introduction of this fish may be 
considered a failure, for enough have been planted to demonstrate 
whether or not the lake can be made self-sustaining, so far as this fish 
is concerned. 

There are those who have thought that the chinook successfully 
acclimated in fresh water as a permanent resident might reverse the 
laws of nature and continue to live after spawning. If there were 
not sufficient other evidence to the contrary, such hopes would be 
blasted by the report of the experiences with this fish in the Trocadero 
Aquarium, Paris, France, by Eugene Juillerat. After discussing the 
merits of the fish, he writes: 


By all of these qualities the Salmo quinnat recommends itself especially to the 
attention of fish culturists, and its culture would have been undertaken on a large 
scale if it were not for a serious drawback. After spawning in closed waters it always 
dies. For 20 years they have been cultivated at the Trocadero Aquarium, and never 
have I seen this fish live more than some months after the act of reproduction. So 
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certainly is this so that the symptoms which mark the approach of their spawning 
are also those of their death. 

Such being the case, enough young must be planted every year to 
supply the demand of aconstantly increasing number of anglers, as 
well as a sufficient number to insure breeders to furnish the supply. 

The usual breeding age of chinooks on the west coast of the United 
States and at the Trocadero Aquarium is quite positively stated to 
be 4 years, although some, especially males, mature earlier than this 
and some are retarded somewhat longer. In Alaska it has been 
found that the usual breeding season occurs about the fifth year. It 
has in this report been previously suggested that if the Sunapee 
chinook has a regular breeding season it may occur in its fifth year. 
Therefore, if this is correct, a practically complete disappearance of 
each year’s plant may be reckoned on by the end of the fifth year. 

The more fish planted and surviving, the more will the anglers 
catch (unless there are enforced restrictions of the catches), and the 
number to be planted to produce the additional supply of breeders 
on that account must be increased and so on in an interminable pro- 
gression. It is, therefore, as before remarked, obviously impossible 
to estimate even approximately how many need be planted to afford 
good average fishing and to insure breeders enough to maintain it. 
Even if the exact percentage of survivors of each plant could be known 
and the catch of each season could be regulated, it would be impossible 
to know that the required number of breeders could be secured even 
if present in the lake. 

The foregoing facts indicate, to the writer’s mind at least, that a 
permanent self-sustaining stock of chinook salmon in Sunapee Lake 
is unattainable. 

The other game fish at Sunapee Lake at present offering any 
attractions to anglers are landlocked salmon, ‘‘native trout,’’? white 
trout, and black bass—principally the white trout and black bass. 
The landlocked salmon still exists, but in very diminished numbers. 
The ‘‘native trout” is very scarce in the lake. The white trout and 
black bass are fairly common, but do not seem to attain as large a 
size as in former years. Of the salmon family, then, the principal 
fishing is for chinook salmon and white trout. 

The white trout began to decrease in numbers as the landlocked 
salmon increased. But for some reason the landlocked salmon then 
began and continued to fall off in numbers, perhaps for reasons 
suggested in the discussion of that species. The white trout increased 
gradually in numbers again under improved fish-cultural methods 
and larger plants. Authentic instances have been cited where chinooks 
have been found with one or more white trout in their stomachs. An 
occasional white trout in the salmon’s stomach does not prove that 
it is particularly dangerous to the white trout, but as the chinook is, 
like the landlocked salmon, notedly pisciverous, it is not unlikely 
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that the chinook does devour many white trout; especially, as has 
been pointed out in another place, the disappearance of trout in some 
waters and the disappearance of the bluebacks from Rangeley Lakes 
can be laid at the door of the landlocked salmon. 

In Sunapee Lake the principal food doubtless is the smelt, which 
probably even in deep water swims in schools, and on that account is 
particularly hable to the attacks of chinooks, which, from a foregoing 
discussion of the chinook’s feeding habits in its original waters, 
subsists mainly upon such fishes as swim in schools. It is not 
impossible, however, that the white trout may also occur in schools. 
If so, the trout is surely in danger, and even if the trout are only 
mingling with and feeding upon smelts they are liable to be snapped 
up by chinooks also feeding upon smelts. While the unknown 
factors entering into the calculation are so many as to make the 
figures of little or no value, the following computation will serve to 
indicate the tremendous possibilities: 

Let each salmon eat one trout each day for 180 days or practically 
half a year. Then each salmon devours in that length of time 180 
trout; 500 salmon would destroy 90,000 trout in that length of time. 
At this rate it would take only slightly over 24 years to destroy a 
number equal to the largest plant of white trout made by the Bureau 
of Fisheries, less than 6 months to destroy a number equal to the 
plant of 1911, and only a little less than 23 years to eat up a number 
equal to all that have been planted by the State and Federal fish 
commissions in 15 years—something over 2,000,000. (See table.) 

The white trout among the Salmonide is of unsurpassed beauty, 
unexcelled delectability for the table, and a most satisfactory game 
fish, occurrmg in but a very few known localities in the United 
States, and diminishing or already extinct in some of them. Here 
the stock could be maintained, as shown, by the successful fish- 
cultural operations and a brief respite from salmon. It would be a 
reproach to exterminate the fish. Will it pay to take the chances 
and continue to introduce those voracious species, especially the 
chinook, which is otherwise such an uncertain quantity ? 

The discussion of the chinook in the foregoing pages relates to 
conditions up to and including 1911. The large catches of this species 
in 1912 and 1913 in no way detract from the arguments made in that 
discussion. The majority of those caught were evidently of compara- 
tively recent plants. In a letter to the present writer, Mr. George H. 
Graham stated that he had kept a fairly good record of the fish taken 
in 1912 and considered 1,800 a conservative estimate, and that they 
ran from 24 to 6 pounds each. A few of 10 and 11 pounds were 
also reported. In the same letter Mr. Graham wrote that white 
trout were caught ‘‘about as usual,” plenty of them, but not many 
large ones. 
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About the middle of May of this year (1913), Mr. W. O. Robinson, 
of Washington, D. C., who had just returned from Sunapee Lake, 
informed the writer that many chinooks up to 4 or 5 pounds in 
weight were being caught this spring, but scarcely any white trout 
were taken. (For further discussion of 1912 and 1913 see page 91, 
footnote.) 

Observations upon young chinooks.—It seems to be a general 
impression among those who handle and plant young chinooks at 
Sunapee Lake that if planted in the brooks they soon go down to the 
lake, at least after the first heavy rain following the planting. Their 
presence n the brooks during and subsequent to the runs of smelts 
gave rise to the idea that they returned to the brooks with the 
smelts after having been in the lake over winter. Particular atten- 
tion was given to this point during April of 1910. During this time 
observations were made several times nearly every day and every 
night at the mouth of Pike Brook and no young salmon were ever 
observed entering the brook by themselves or with the smelts, but 
throughout April some young about 3 to 34 inches long were present 
in the brook above the dead water. It is not impossible, however, 
that they entered the brook from the lake prior to the run of 
smelts, but, if so, it must have been prior to the breaking up of the 
ice in the lake. 

It was observed that young chmooks planted in the brook at a 
considerable distance from the lake soon distributed themselves up 
and down the brook indiscriminately. Some planted not far above 
the dead water distributed themselves in both directions, but the 
majority went upstream, those going downstream at first stopping 
short of the dead water, probably affected by the rise in the tempera- 
ture of that portion of the brook. An interesting and: perhaps 
significant fact is that the last-mentioned plant was placed in a pool 
some 3 feet deep which evidently was directly fed by a spring, which 
reduced the temperature of the water to 50° F., that of the rest of 
the brook in its neighborhood being about 57° or 58° F. No salmon 
remained in this pool. Several plants were made here, but the fish 
invariably left it so quickly that in a few hours none could be found 
in it. It is also shown that while some of the young salmon made 
their way up the brook for a considerable distance beyond the place 
where they were planted, none entered the open water of the meadow, 
where the temperature rose to 59° F. 

At no time during spring and summer were any young chinooks 
observed entering the lake. In order to ascertain if there were any 
such movement, a small fyke net set in Pike Brook a short distance 
above the dead water up to August 16, 1911, contained at any one 
time only three or four young chinooks and the net almost com- 
pletely occluded the brook. On the 16th the fyke net was removed 
to the outlet of the dead water through the beach. About noon of 
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the 18th there was a heavy downpour of rain. The following morn- 
ing the net contained 18 young chinooks, which gives some support 
to the idea that these young fish enter the lake after a heavy rain. 

Subsequently larger numbers were found in the net, but the num- 
ber at any time represented but a small portion of those that had 
been planted, even in the last deposit. 

During the spring and summer the stomachs of young chinooks 
of the brooks were examined in order to ascertain the character and 
quantity of food. One taken April 17, 1910, contained caddis larvee 
and a lot of smelt eggs. During August, 1911, young taken in the 
fyke net contained small insects, mostly Diptera. 

Having examined the shore water of the lake and the water of 
various parts of the brooks in regard to food supply for young salmon, 
it was decided that the brooks, especially Pike Brook, were preferable 
to the lake for the purpose of planting young salmon, not only on 
account of the greater food supply of the brooks but their com- 
parative freedom from enemies. That there were some enemies, 
even in the brooks, was evident. At one time two kingfishers were 
observed industriously catching small fish, presumably young salmon, 
just above the dead water. On two occasions some trout were 
opened and found to have been feeding upon recently planted 
chinooks. One 10-inch trout contained six salmon in various stages 
of digestion. 


SILVER SALMON (Oncorhynchus kisutch). 


The silver salmon, known in Alaska as ‘‘coho,” has its geographical 
range from San Francisco probably to the Yukon and on the Asiatic 
coast south to Japan. It reaches a weight of 15 pounds and averages 
perhaps S or 9 pounds. It is especially abundant in Puget Sound, 
where it is frequently caught by trolling, and it is stated that these fish 
take herring bait the year round in Puget Sound and bays of Alaska, 
and on the offshore banks. 

The silver salmon ascends streams, but not so far as some chinooks, 
and the breeding runs are later in the season. Like the chinook, 
all die after the breeding function is performed. 

The adult fish subsists largely upon other fishes, particularly those 
that swim in schools, such as the herring, smelts, sand launces, ete. 
In fresh water the young up to the fingerling stage feed mainly upon 
insects and the aquatic larve of insects, and fingerlings have been 
found containing small fishes and fish eggs. Yearlings in salt water 
also subsist largely upon smaller fishes. 

It is a good food fish, for packing ranking third of the five species 
of the genus Oncorhynchus. It is also a gamy fighter, but does not 
excel the eastern landlocked salmon. As it is a voracious fish eater, 
nothing can be gained by its introduction into Sunapee Lake. 
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The reports of the Bureau of Fisheries show that in 1909, 15,000 
fingerlings (?) were planted in Sunapee Lake. None has as yet been 
reported, although it is possible that some of the supposed small 
chinooks may have been silver salmon. 

The fish may be readily distinguished from the landlocked salmon, 
or any other eastern salmonia, by the larger number of anal rays, but 
this character may not infallibly distinguish it from the chinook. 
The silver salmon has 13-14, the chinook 15-17 anal rays. Those 
accustomed to seeing and handling the fish can readily distinguish it 
by its general appearance and coloration, but this would be rather 
difficult for one more or less unfamiliar with either the chinook or 
silver salmon. The color is thus described by Jordan and Ever- 
mann in Fishes of North and Middle America: 


Bluish green; sides silvery, with dark punctulations; no spots except a few rather 
obscure on top of head, back, dorsal fin, adipose fin, and the rudimentary upper rays 
of the caudal; rest of caudal fin unspotted; pectorals dusky tinged; anal with dusky 
edging; sides of head without the dark coloration seen in the quinnat [chinook]; 
males mostly red in fall, and with the usual changes of form. 

One who has the patience to count the scales in the longitudinal 
series immediately above the lateral line will find from 125 to 135 
in the silver salmon and from 138 to 155 in the chinook. The most 
conspicuous internal difference is the number of pyloric ceca, which, 
in the silver salmon, is from 50 to 80 and in the chinook about 140 
to 185. 

LANDLOCKED SALMON (Salmo sebago). 


The attribute “landlocked” is a misnomer, first applied to this 
fish owing to the early theory that the fish was derived from the 
anadromous sea salmon having been confined in the lakes by some 
upheaval shutting off return to the sea. The fact stated briefly 
seems to be that like many other fishes of the salt and brackish 
water ascending to fresh water to spawn, some remained in fresh 
water, thus establishing a fresh-water race or species, if this fish can 
be considered a distinct species. Without entering into a discussion 
of this question, it may be said that there seem to be sufficient con- 
stant differences to permit of its being so considered. The differ- 
ences are no more pronounced than they are among other recognized 
species of salmonids, but they are as recognizable and, so far as has 
been determined, are real and constant. 

Distribution —The landlocked salmon, for which a better name 
would be fresh-water salmon, naturally occurred in only a few known 
localities. The New England fish originally was found in only four 
river basins, i. e., St. Croix, Union, Penobscot, and Presumpscot. In 
the St. Croix it occurred in some of the lakes of both branches, but 
the western branch at Grand Lake is the best-known water for it 
now. This is the source of the ‘‘Schoodic salmon’’ of fish culture. 
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FIG. 1—SILVER SALMON. BREEDING MALE. 


FIG, 2.—LAKE TROUT, 
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In the Union basin it was found only in Reeds Pond, now known as 
Green Lake. In the Penobscot, the only water in which it was 
formerly known is Sebec Lake; and in the Presumpscot, Sebago Lake 
was the only lake noted for the salmon. From this lake the fish gets 
its name and there it attains the largest size of any of the waters 
mentioned. 

Culture—Efforts were made by the New Hampshire Commission 
to secure eggs of the Sebago and Sebec salmon but without apparent 
success, so it seems that this fish in Sunapee is the result of plants 
from ‘‘Schoodic”’ stock. If this is true it shows that the little 
“Grand Lake salmon” under more favorable conditions attains a 
much larger size than in Grand Lake. 

According to the reports of the State Fish and Game Commission, 
the first plant of this fish was made in 1867, when 45 or 50 were 
placed in the lake, and the report for 1877 states that ‘of the 45 put 
into Sunapee Lake, 43 are said to have been speared the next autumn 
on their spawning beds in one of the brooks flowing into the lake.” 
This being so the fish first introduced must have been adults. 

The first definite reference to the taking of landlocked salmon in 
Sunapee Lake is in the report for 1884, where it says: ‘In the sum- 
mer of 1883 a large number were caught, weighing 5 to 74 pounds, 
in Sunapee Lake.” Again, in the report for 1886, it is said: 

In 1884 quite a number were caught from Sunapee Lake; in the fall of 1885 several 
were caught near the hatching house at New London, from which several thousand 
eggs were taken, being the first eggs ever taken from waters that have been artificially 
stocked with this fish in the United States. They have become quite plenty. Large 
numbers have been taken the present season weighing from 6 to 20 pounds. 

The report for 1889 says: 


The work of securing eggs for the hatchery was commenced in September. A fine 
lot of landlocked salmon was taken the last week of that month. The weight of the 
spawners was from 4 to 12 pounds. Seventy-five thousand eggs were secured. 


And again: 

Sunapee Lake has now become self-sustaining. Seventy-five thousand eggs were 
taken there last year, which is more than necessary to keep up the fishing to its pres- 
ent high standard, and no benefit has been received from the large plants made 
during the past three years. 


The report of 1890 says: 


The landlocked salmon were found in greater numbers than ever before, and the 
requisite number for spawners were soon secured. After securing over 110,000 eggs 
the salmon were allowed to go up the brook and deposit their eggs naturally. This 
is the largest number of landlocked salmon eggs that has been taken at this station. 
The spawners were all secured at the mouth of the brook near the hatchway [sic]. 
The average weight was from 8 to 10 pounds. 

The lake is becoming noted far and near as a salmon lake, and the wonderfully 
rapid growth made by these fish p-oves conclusively that the water and food supply 
are well adapted to their wants. 

A large number of salmon weighing from 10 to 14} pounds have been taken with 
rod and line the past season. 
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A correspondent of a sportsman’s paper in that year stated that 
fully 1,000 pounds of landlocked salmon, from 5 to 143? pounds, were 
caught in Sunapee Lake that season. The 14?-pound fish was the 
largest then on record. 

The report for 1891 states that owing to the unusually low water 
no salmon could find their way into the brook, and not as many 
females could be secured as were taken the year previous. 

The report for 1892 shows that there was a large increase of salmon 
over the previous year, and that for 1893 says more of all kinds of 
parent fish were taken that year than in any previous year, including 
landlocked salmon. The report of 1894 says: 

What disciple of Izaak Walton while fishing in Sunapee Lake, previous to the 
organization of the New Hampshire Fish and Game Commission, ever felt the thrill 
that can only be imparted to the good right arm of the fisherman by striking the 
royal landlocked salmon, weighing from 10 to 15 pounds? Now that regal fish abounds 
in those waters to such an extent that hundreds are taken in a single season. 

In another place the same report mentions that in 1893, 110,000, 
and in 1894, 140,000, landlocked salmon eggs were taken, and says: 

Owing to the extreme low water both at Sunapee and Pleasant Pond, our product 
of landlocked-salmon and brook-trout eggs is not more than one-half what it would 
have been under favorable conditions. 

These are the last references to the abundance of salmon, but for 
some years longer nearly all of the fish planted were the products of 
eggs taken at Sunapee Lake, and the number of fish planted will 
indicate to some extent whether the salmon are holding their own, 
increasing, or decreasing in numbers. 

The report for 1893, however, does not show that any salmon 
were planted that year. The report for 1894 makes no definite 
mention of salmon planted in Sunapee Lake, but states that 2,000 
were sent to Sutton (probably for Pleasant Pond) and 105,000 
to New London (probably for Pike Brook). Unless 5,000 fry 
allotted to Sutton in 1895 were placed in the headwaters of Pike 
Brook, no plants were made this year in Sunapee Lake waters. 
The records begin again in 1896, with 30,000 fry. There seems to 
have been no plant in 1897, but in 1898 50,000 are recorded for 
Sunapee Lake. None is mentioned for 1899, although the salmon 
planted in other lakes may have been from eggs taken at Sunapee. 
The report for 1900 shows 35,000; those for 1901 to date give no 
plants for Sunapee Lake, except that 1904 gives 23,000, but it is not 
certain that these eggs were taken there. All subsequent plants 
were made by the United States Bureau of Fisheries, perhaps some 
from eggs taken elsewhere. 

In 1904 the Nashua fisheries station party took 36 salmon, 27 of 
which were males and 9 females, yielding 25,000 eggs; in 1905, 22 
salmon were caught, 19 males and 3 females, yielding 1,000 eggs; 
in 1906, 10 salmon, 8 males and 2 females, yielding 6,000 eggs; in 
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1907 no salmon were taken; in 1908, 4 salmon were taken, 3 of which 
were females, but no eggs were obtained; in 1909, 1 female only was 
caught. An unsuccessful attempt was made to fertilize the eggs 
with chinook milt. 

In 1910 the Nashua fisheries station party began setting gill nets 
September 15, attempting to get chinooks. Up to October 14, 
only a few small trout and two landlocked salmon of about 5 or 6 
pounds each had been taken. 

October 17 three gill nets, each 100 feet long, set in a string offshore 
in water from 1} to 4 or 5 feet deep, near the mouth of Pike Brook, 
just about dusk took two salmon, one a female estimated to weigh 
8 pounds, the other a male of about 6 pounds. The male has a 
strongly hooked lower jaw, and was more slender than the female. 
The female was plump and pretty, full of roe, but not ripe, although 
well advanced. The abdomen was plump and hard, contracting 
about the vent. The male had a short gash in its side which was 
somewhat fungus-grown. 

In 1911, on September 24, Mr. DeRocher caught in a gill net 
off the “Banks,” in about 30 feet of water, a female landlocked 
salmon; on November 6, in nets off mouth of Pike Brook, one ripe 
female of strong 5 pounds was taken; and on November 10, at the 
“Reef,” the fisheries party took in a gill net one landlocked salmon 
174 inches long, apparently a male. 

The following is a record of the plants of young landlocked salmon 
in Sunapee Lake, as shown by the New Hampshire and United 
States Fish Commission reports: 


1867 2 MS SRS 20 eee ge 105, 000 
1877 COO) USOC ssc. Seer es ce or eae 30, 000 
2 al SE i spn ape Mee B O00" | Neots cone ene. os kek see 50, 000 
“Sa lee a Pay eos ee a TOL OCU") I90G: sere ee! oe eee 35, 000 
Ep ee ane eee ey Bae 4,000 | 1902 (by United States).......- 59 
1882 (by United States). ....... i OOD LOO Fs ode bys BEE Se | nye oh 20, 000 
TSR (oy Stake Tia ot... AU TO UGE 1 Rm mye coe RR eee gan a 3, 000 
lL BBE At Se ee 15, 000 | 1904 (by United States)........ 8, 250 
1 Sean S SRN SS als 1 = a 10, 000 | 1905 (by United States)........ 1,120 
ee Fane ae ae es eee Be 25, 000 | 1906 (by United States)........ 13, 640 
ra St | ese eB seb ames Sy GOO TOD Sac, te Bee So 12, 000 
OS IN Se one ee 45,000 | 1907 (by United States)..-..... 12,905 
oo ee Pe pee TO 1 NG a al pes or ngs ae wa ee hy 
LSU pees ES ee ee ee eee 95, 000 

1891 65. 000 Ara. a9 5826208 be Ost 2 1 739, 724 
LE PAN ce Se cate ek Ca ma 34, 000 


The catch of ‘‘a large number weighing from 5 to 74 pounds” 
in 1883 must have been from the plants of the years 1877 to 1882, 
inclusive, the extreme period of growth to these weights being about 
five years. In about 12 years from the first plant in the lake 
Sunapee salmon stock was considered self-sustaining. The fish 
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planted by the State, presumably from Sunapee salmon eggs, in 1889 
was 75,000; in 1890 an increase of 20,000 appears; then a gradual 
falling off, in 1891 reduced to 65,000; 1900, 35,000; 1902, none at all; 
but in 1903, 20,000, and in 1904, 3,000, probably from eggs taken 
elsewhere. 

The catches of the United States fisheries station party show a 
rapid decline in the number of landlocked salmon obtainable in 
Sunapee Lake for propagation purposes. This is doubtless due to 
two things: First and directly, to the inability of the fish to find 
suitable spawning waters. At one time it seems to have been possible 
for them as well as the trout to enter Pike Brook, but later, owing to 
low water in the lake and in the brook, too, without doubt, the 
salmon were unable to enter the brook. The secondary cause, 
depending upon the first, is the fewer young planted each succeeding 
year. Yet there are some landlocked salmon in the lake, though 
they are fast disappearing, as they have no natural breeding grounds 
and are gradually caught or die naturally. 

Habits —The salmon requires for breeding a gravelly bottom with 
cool running water, and while it is known sometimes to deposit its 
spawn along shores of the lake, it is doubtful if more than a few eggs, 
if any, hatch. The salmon ascends streams to the spawning beds, 
where it forms its ‘‘nest’’ some time before it is ready to deposit its 
spawn. In some waters it enters the streams early in September 
and the State Fish Commission reports indicate that it was found 
entering the brook or attempting to do so in the latter part of Sep- 
tember in Sunapee Lake. The spawning takes place in the latter 
part of October to some extent, but mainly in November. The eggs 
hatch in the spring and the young remain in the streams until they 
attain a length of 4 or 5 and even in a great many instances 8 or 10 
inches, thus not subjecting themselves to the dangers that beset 
very small fish in the lake. If the spawning beds where the fish are 
hatched are in a large stream, when able to swim the young make 
their way upstream or into smaller running tributary brooks, if there 
are any, in this respect just like the species progenitor, the ‘‘sea sal- 
mon.” A few young ‘‘landlocks” were observed in 1910 and 1911 
in Pike Brook. On April 28, 1910, one fingerling was seen in Pike ' 
Brook and on August 12 three about 2 inches long were caught in 
Blodgett Big Brook. On July 29, 1911, several about 8 inches long 
were caught by means of hook and line in Pike Brook, and on Novem- 
ber 3 one was taken with the outrun of trout from Pike Brook. 

The adult salmon is primarily a fish eater, but it also subsists 
largely upon insects that fall upon the water and aquatic larve of 
insects. In its natural habitat the smelt is its principal food and 
no landlocked salmon ever occurred naturally where there were no 
smelts. In fact, the spring runs of the sea salmon seem to be in pur- 
suit of food to some extent at least, and on the Maine coast this is 
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largely the smelt, and the smelt may be largely the ‘‘obstruction”’ 
that landlocked the salmon. In other words, salmon having entered 
alake and ascended its inlet or inlets to spawn, as they began to return, 
finding abundant natural food in the smelt, they were, or some indi- 
viduals were, content to stay in the lake. Or it may be that the 
young, lingering as they do in their native streams sometimes for 
two and three years and there attaining a weight of at least half a 
pound or more, on entering the lake from the inlet or outlet found 
congenial surroundings in the way of temperature and food and 
remained. Whatever the facts of the landlocking process, the one 
fact remains that it is easy to stock a lake having the requisite condi- 
tions with landlocked salmon, thus indicating that but a few, if any, 
of the salmon attempt to go to sea. The landlocked salmon does, 
however, in spawning season, descend into outlets, where it breeds. 
Also salmon have been known to follow a drive of logs, presumably 
for the sake of grubs and insects dropping from the logs. But young 
landlocked salmon have never been detected going to sea in the 
manner of the young of ‘‘sea salmon.” 

The young salmon is largely an insect feeder until it comes in con- 
tact with the smelt. It takes whatever insects it finds fallen upon 
the water and seeks the larval aquatic forms occurring on stones and 
submerged logs. 

Angling.—The usual method of fishing for salmon in the lakes is by 
trolling with natural or artificial bait, but the fish will take the fly, 
especially in the early evening, when insects are at the surface of the 
water. As has been suggested elsewhere, the reason why salmon are 
not rising to an artificial fly may be because there are no such flies 
for them to rise to, or there may be no salmon to rise to them, or, it 
may be added, the fishing may be at an improper season or time of 
day. In 1890 a prominent summer resident at Sunapee Lake com- 
menting in a sportsman’s journal upon the fishing of that season, 
among other things, said: ‘‘Fly fishing for bass never was finer. 
While casting a small brown hackle the other evening we raised a 
10-pound salmon, but he missed the fly.” Mr. Ralph Davis states 
that he formerly caught landlocked salmon on flies at the mouth of 
Georges Mill Brook. Only one recent definite record of landlocked 
salmon caught by anglers was available, perhaps, as has been pre- 
viously suggested, because they were not always distinguished from 
chinooks. This record referred to a 12-pound fish taken at Split 
Rock on July 29, 1911. 

This fish is unsurpassed as a game fish and is an excellent food fish. 
Its size and activity make it very attractive to the angler. But 
the foregoing discussion of its habits indicates that it is an undestr- 
able acquisition where it is desired to maintain the stock of trout. 
In other places in this paper allusion has been made to the effect of 
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its introduction into trout waters. The greatest damage has been 
done in those waters where it was introduced without a preceding 
or accompanying introduction of smelts. On account of the intro- 
duction of smelts, the damage in Sunapee was lessened or shortened. 
Nevertheless, it appears to have been great, especially so far as the 
‘native trout’? was concerned. The writer may be biased, but he 
deplores the fact that salmon were ever put into Sunapee Lake. 


Rarnsow Trout (Salmo irideus). 


The rainbow trout occurs naturally in the streams of the west 
slope of the Sierra Nevada and the Coast Range Mountains, and is 
found as far north as southeastern Alaska. There are several local 
varieties or variations which have been given specific names and 
which in Jordan and Evermann’s “Fishes of North and Middle 
America”’ are recognized as subspecies. 

The form that has been propagated and distributed by fish culture — 
is the McCloud River (California) rainbow trout, technically known 
as Salmo irideus shasta. Its geographical range is stated by Jordan 
and Evermann as streams of Sierra Nevada from Mount Shasta 
southward. It is said to reach a weight of 10 pounds. It subsists 
largely upon insects, worms, insect-larvee, and Crustacea, and although 
it is not naturally a fish eater, when fish are available it does not 
always disdain them. 

In its native waters the rainbow trout spawns during the months 
of February, March, and April, but it has been found to vary from 
this in the different places where it has been introduced. At Wythe- 
ville hatchery the spawning season extends through November, 
December, and January, and, to some extent, into February. De- 
cember and January are the best months. In Colorado the period is 
from early May until July. It is stated that the maximum number 
of eggs produced in a single season by a 38-year-old fish weighing 
4 to 14 pounds is from 500 to 800; from one 6 years old, weighing 
2 to 4 pounds, it 1s 2,500 to 3,000. 

This fish has been successfully transplanted into streams in the 
Eastern States where the conditions seem to be favorable. Rainbow 
trout will live in warmer water than the brook trout. Probably 
warmer waters are required and the coldness of New England waters 
may be the cause of the poor results in stocking them with this fish. 

Rainbow trout have been planted in Sunapee Lake as such and 
under the name of ‘‘California trout” as follows: 1888, 10,000; 1889, 
25,000; 1890, 10,000; 1891, 10,000; 1903, 2,994; total, 57,994. 

No one has as yet reported a rainbow trout from Sunapee Lake. 
However, the comparatively small number planted in the presence of 
other fish-eating fish may be the reason for the apparent failure to 
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stock the lake. It is a profusely black-spotted fish, and could be 
confused with no other salmonoid in the lake, unless possibly the 
chinook and landlocked salmon. From the former it may be dis- 
tinguished by the fewer anal rays and from the latter by the finer or 
larger number of scales in the lateral longitudinal series, the land- 
locked salmon having not over 120, usually 115, all told, and the 
rainbow having 145, more or less. It is a delightfully gamy fish 
as a rule, and readily takes the artificial fly. It usually makes a 
long hard fight. 

Considering the comparative harmlessness of the rainbow trout 
compared with the chinook and landlocked salmon, it seems a pity 
that the waters of Sunapee are not more favorable to it and have not 
received more plants, if tt seems necessary to stock it with non- 
indigenous fishes. 


Brown Trout (Salmo fario). 


The fish better known in this country as brown trout was first 
introduced under the name of Von Behr trout, after the man through 
whose instrumentality the eggs were obtained from Germany. It 
was later called German brown trout and finally just brown trout. 
In Great Britain it is known as brook trout, burn trout, and brown 
trout, also having many other names for local variations. In 
Germany it is the Bach-forelle (brook trout), but it is not exclusively 
a brook trout any more than the eastern brook trout of the United 
States (Salvelinus fontinalis) is such. It also inhabits lakes, in 
some of which it reaches a large size, even 50 pounds, if the British 
Salmo ferox is the same species. Day, in his “British and Irish 
Salmonide,’’ 1887, gives the habitat of this trout as the colder and 
temperate portions of the Northern Hemisphere, descending in Asia 
as far south as the Hindu Kush, but not normally present in any 
portion of Hindustan. 

It has been introduced into many United States waters, in some of 
which it has thrived. It is a good game fish, but Henshall says it 
is not as gamy in this country as the eastern trout (S. fontinalis). 
It will endure warmer water than S. fontinalis and may be suited 
to depleted trout streams which, owing to change of conditions, are 
unsuited to the brook trout. 

Day says: 

The food which trout consume is of various descriptions. One of about 14 pounds 
weight, taken in June, 1882, in the Tweed, was found to contain 1] small trout and 
1 minnow. They do not object to little fish, as the minnow, loach, sticklebacks, etc, 
water rats, young birds, frogs, snails, slugs, worms, leeches, maggots, flies, beetles, 
moths, water spiders, and even a lizard (Field, October, 1885). They will swallow one 
of their own kind two-thirds as large as themselves. In Mr. Buckland’s museum was 
anexample, the stomach of which was distended by 2,470 eggs of apparently the salmon. 
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Regarding their breedin® habits, Day continues: 


Trout commence breeding in their second year or prior to their attaining 24 months 
of age, and often later in the season than their parents. The males are more forward 
than the females, but at this early period of their lives the probabilities of the ova 
being healthy and fertile are less than in somewhat older examples. At first the 
number of males appears to be in excess of the females, but the mortality among them 
is greater than those of the other sex, until at 3 or 4 years of age the proportion may 
be expected to be about the same, and subsequently the females predominate. The 
number of eggs produced by each female trout has been roughly estimated at 800 for 
every pound’s weight of fish, which computation has been observed at the Howietoun 
breeding ponds to be fairly accurate. * * * 

The period at which these fish breed varies in different rivers and districts, extending 
from October until February, and even, although rarely, to March. * * * 

Although trout generally migrate into the smaller contiguous brooks to breed, large 
ones are more frequently found forming redds in the broader streams than are smaller 
fish. But it is by no means rare to find large examples having taken possession of 
pools in burns. 

A trout’s redd or nest is a mound of gravel which would fill one or even two wheel- 
barrows, and when by probably causing a shallow may assist in aerating the water. 
The eges themselves lie loose among the gravel at from 1 to 2 feet below the surface. 


From the foregoing account of the brown trout, it would not seem 
to be a very desirable acquisition in waters where the indigenous fish 
fauna is wholly satisfactory. 

There seem to be no records of this fish having been introduced 
as such into Sunapee waters, but as stated in the discussion of the 
Loch Leven trout it is possible that so-called Loch Levens were 
brown trout, and Day claimed that the Loch Leven is only a local 
variation of the brown trout. A 14-pound fish which was supposed 
to be and was recorded as a Loch Leven trout caught in 1910, but 
which seems to be a brown trout, affords the only possible record 
of this species from Sunapee Lake. This is referred to under the 
account of Loch Leven trout in the following pages. 


Locu Leven Trout (Salmo levenensis). 


This trout derives its name from the lake or loch in Scotland 
known as Loch Leven. It was formerly supposed to be peculiar to 
the loch, and the fish of the appearance, form, and coloration of the 
trout described and named Salmo levenensis undoubtedly was peculiar 
to the lake. It is stated, however, that fish reared from Loch Leven 
trout eggs in some waters can not be distinguished from the brown 
trout (Salmo fario). 

Dr. Quackenbos states that he has fished in Loch Leven and that 
both kinds of trout were caught there and they are of widely different 
appearances. 

Fish have been reared from eggs supposed to be those of Loch 
Leven trout sent from England to this country, but they could not 
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be told from brown trout, which they probably were. Yet there 
have been some undoubted Loch Leven trout raised and distributed 
in this country. The two fish as they appear are as different in 
shape and color as the common eastern brook trout and the land- 
locked salmon. In fact the Loch Leven up to 2 or 3 pounds strik- 
ingly resembles the landlocked salmon in general appearance. It is 
more slender and silvery than the brown trout, having usually only 
black X-shaped spots but sometimes round brown spots, and the 
tail is more forked or emarginate than the brown trout. 

The records given in The Fishing Gazette (London) of May 4, 
1912, indicate the sizes of this trout as caught in Loch Leven to-day. 
From these records it was found that 329 trout in the aggregate 
weighed 240} pounds, which gives an average of about 114 ounces. 
The largest mentioned was one of 1 pound 144 ounces. 

The Loch Leven trout is also more gamy than the brown trout. 
Day states that it will eat anything from bread to cockroaches. 
It is traditional that until in comparatively recent years the Loch 
Leven trout would not take a fly. Day ascribes this to the dis- 
appearance of its former food so that it resorted to insects. 

Four plants of what were supposed to be Loch Leven trout have 
been made in Sunapee Lake. The first is referred to in the New 
Hampshire Fish Commission report for 1887 as follows: 

Through the kindness of Prof. J. D. Quackenbos, of Columbia College, New York, 
we have received a present of 30,000 trout eggs from Loch Leven, Sterling, Scotland. 


These eggs were purchased by Prof. Quackenbos, at an expense of about $5 per - 
thousand, from the Howietoun fishery. 


Again in the report for 1888 and 1889 it is stated that 30,000 young 
were planted in Sunapee Lake, presumably in 1888. The plants 
were as follows: 1888-89, 30,000; 1890, 10,000; 1891, 10,000; 1892, 
25,000; total, 75,000. 

Two or more fish have been caught by anglers and pronounced 
Loch Leven trout. The photograph of one of these, a 14-pound fish, 
seen by the writer, is believed by him to be of the brown trout, 
S. fario, which, if true, indicates that Day’s contention that the 
Loch Leven trout is but a local variation of the brown trout (S. fario) 
is true, or that some of the supposed Loch Leven trout planted were 
brown trout, as no brown trout plants have been recorded for 
Sunapee Lake. 


Lake Trout (Cristivomer namaycush). 


This fish is the lunge or longe of northern New Hampshire and 
Vermont, the laker of Maine and New Hampshire, the togue of 
Maine, the Mackinaw trout of Michigan, and the masamacush or 
namaycush of eastern Canada and Labrador. The Indians of the 
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interior of Labrador call it namaycush with the accent on the second 
syllable, according to Donald B. McMillan. 

Its recorded geographical distribution is in deep lakes throughout 
the eastern Canadian Provinces, northern New England States, 
New York, Great Lakes, headwaters of the Columbia and Frazer 
Rivers, streams of Vancouver Island, northward into Alaska, Labra- 
dor, and the Arctic Circle. In some waters it reaches a weight of at 
least 100 pounds and varies much in size and color in different 
waters. It is a voracious fish, subsisting mainly upon other fishes, 
and is better entitled to the cognomen of ‘‘freshwater shark”’ than 
the pickerel or pike. 

It spawns in the fall like other New England Salmonide, and 
usually upon shoals in the lakes. 

In some sections it is highly esteemed as a food fish; in others it 
is regarded as inferior. As a game fish it is also variously regarded. 
It is usually caught by trolling or still-fishing, but has been taken 
on artificial flies. It often puts up a strong fight by powerful, short 
runs, dragging down, and sulking. It never leaps from the water, 
and its principal virtue as a game fish consists of its power and the 
size attained. 

As previously stated, it is indigenous to New England waters, but 
it has also been introduced from the Great Lakes under the name 
Mackinaw trout. There are no records of its ever having been 
planted in Sunapee Lake. It occurs there, in limited numbers for- 
tunately, probably gaining access by accidentally getting mixed 
with other salmonids from some station furnishing the young fish 
to be planted there. 

The following are all of the known records of lake trout taken in 
Sunapee Lake. 

1909.—Two, both males. 

1910.—October 18, in nets in front of fishery cottage, Mr. De 
Rocher got a female 26 inches long. Eggs ran freely, yet Judged not 
fully ripe. It is probable that lake trout do not deposit eggs all at 
once. 

A young man from Sunapee Harbor said that two or three “‘lakers”’ 
had been caught with hook and line this season. 

October 20, in the afternoon, near mouth of Blodgetts Brook, a 
fish with large head and emaciated body, about 16 or 18 inches long, 
was seen, which from the color of the sides and general appearance 
was thought to be a lake trout (male). It would not allow a close 
approach. 

Common Trout (Salvelinus fontinalis). 


This fish is the ‘‘native trout” of Sunapee Lake, the name probably 
of comparatively recent adoption to distinguish it from introduced 
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forms. It belongs to that group of boreal salmonids properly desig- 
nated as charrs, is one of the charrs peculiar to North America 
and has a comparatively restricted range even there. Its stated 
geographical distribution is from Nova Scotia, New Brunswick, 
and the New England States to the Saskatchewan and northward to 
Labrador; also in the Northern States west to northern Minnesota 
and southward in the Alleghanies to the headwaters of the Savannah, 
Chattahoochee, Catawba, and French Broad Rivers. 

The trout has numerous local names, as squaretail, red spot, 
brook trout, ete., which like that of Sunapee Lake, serve, locally, at 
least, to distinguish it from some other forms of Salmonide. 

The distribution of S. fontinalis is governed mainly by the tem- 

perature of the water, and in its natural habitat it seems not to 
endure a temperature of over 60° or 65° F. In many of the long- 
settled portions of the country where the woods have been cut from 
the surrounding area and from the banks of the streams, the trout 
has practically disappeared. In the words of Dr. Henshall, which 
are a graphic expression of a well-known fact: 
_ The altered conditions of its aboriginal environment, owing to changes brought 
about by the progress of civilization, have resulted in its total extinction in some 
waters and sad diminution in others. In many instances the trout brooks of our 
childhood will know them no more. The lumberman has gotten in his work; the 
forests have disappeared, the tiny brooks have vanished. The lower waters still 
remain but are robbed of their pristine pureness by the contamination due to various 
manufacturing industries. In such streams the supply of trout is only maintained 
through efforts of the Federal and State fish commissions. It is hoped by this means 
the beautiful brook trout, the loveliest and liveliest of fish of all the finny world, may 
be preserved and spared to us for yet a little while. (James A. Henshall, in ‘‘ Favorite 
Fish and Fishing,’’ 1908.) 

This article, as indeed most popular trout articles, pertains to the 
trout as ‘‘a brook trout.’’ The trout, while naturally a permanent 
resident of many brooks and streams, is also a resident of ponds 
and lakes, in some of which it attains a large size, even more than 
10 pounds in weight. The ‘‘progress of civilization”? has alse had 
its effect on the lacustrine trout. As the fish, whenever possible, 
ascends streams from ponds and lakes to spawn, the lumbering 
operations, by destroying the spawning places, have been fully as 
effective in the diminution cf lake and pond trout as of the brook 
trout, especially in such ponds or lakes as have no suitable spawning 
grounds in them. 

But lumbering operations are not alone to blame for the disap- 
pearance of trout or their decrease in numbers. As has been pointed 
out in another place in this paper, excessive and untimely fishing 
are most destructive, particularly the catching of fish on their 
spawning beds and through the ice in the winter. Dr. Henshall, in 
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the foregoing passage, expressed the hope that through fish culture 
this fish might be spared ‘‘for yet a little while.” It doubtless has 
in many streams and lakes, but fish culture is also responsible for its 
diminution in numbers, if not complete extinction, in some waters. 
This, too, has been referred to in another place, but it will bear 
repetition. The introduction of more powerful and more voracious 
fishes has resulted in the great diminution of the native trout and, 
together with or added to the ill effects of excessive and untimely 
fishing, has in some instances, at least, notwithstanding the efforts 
to maintain the stock by artificial propagation, almost completely 
exterminated the trout. 

Sunapee Lake itself appears to be a specific illustration of the 
effects of this combination of causes. This lake, according to tradi- 
tion, at one time abounded in trout, which was the only known or 
recognized salmonid of those waters. ‘Trout were killed on their 
spawning beds, caught through the ice, and netted in the lake from 
time immemorial, and, as has already been shown, the decrease in 
numbers of the trout by these means was hastened by the ‘“success- 
ful” stocking of the lake with nonindigenous piscivorous fishes, 
especially the landlocked salmon. To one who will investigate mat- 
ters it will become evident that where this salmon is introduced and 
thrives, for some reason or another, the trout diminishes in num- 
bers and in some instances completely disappears. It matters not 
whether it is because the salmon devour the trout or for some other 
reason, the fact remains that the two species do not thrive together. 
It is true that in some waters where salmon exist a good many trout 
are still caught, but this is due to vigorous stocking of the waters 
with trout. Unless there is an adequate annual plant, as before 
stated, the trout gradually ‘‘go to the wall.” 

From 1877 to 1909, inclusive, over 700,000 landlocked salmon, 
yearlings and fingerlings, were planted in Sunapee Lake waters, and 
the reports show that from 1880 to 1910 a million young trout were 
placed in the same waters, or, to be exact, 273,741 more trout than 
salmon in 30 years of trout plants against 32 years of salmon plants. 

In the reports of the New Hampshire Fish Commissioners no refer- 
ence is made to the propagation of the trout until the report of 1876, 
where it is recommended that efforts be made to restock depleted 
streams. In the report for 1880 it is stated that there were in the 
hatching house 150,000 brook trout eggs, 75,000 of which were sent 
to Massachusetts and the rest to different parts of the State to replen- 
ish exhausted brooks, and in the same report is mentioned the first 
plant in Sunapee Lake from eggs of the ‘Rangeley trout.” While 
the commission continued to hatch and distribute trout each suc- 
ceeding year, no mention is made of any more being planted in 
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Sunapee until 1882, when a small lot was placed in the brook or lake 
at Newbury. The next report is that covering 1883 and 1884, in 
which the first mention of the trout of Sunapee Lake is made as 
follows: 


The drought for the past two years has been very severe for the many trout streams 
of the State. Some of them have been nearly dry. * * * 

Upon examination of the waters of Sunapee Lake, it was thought that a large num- 
ber of brook trout spawn could be taken from the brook which enters the lake at 
Cass Landing in New London, where for many years they have ascended in large 
numbers during the spawning season. Hundreds have been taken with nets and 
clubs. So many had been destroyed that the commission was requested by citizens 
residing near the lake to protect it in order to increase trout fishing in those waters. 

Dr. J. D. Quackenbush [sic], the owner of the land through which this brook runs, 
desiring its protection, has leased the brook and adjoining land to the State for a 
term of years at the nominal rent of $1 a year. By permission of the governor and 
council, a small hatching house has been erected on this brook but a short distance 
from the lake of sufficient capacity to hatch half a million of spawn annually. The 
cost of the house is about $270. 

On account of the extremely low water caused by the large amount of water taken 
through Sugar River the past summer and fall for manufacturing purposes, drawing 
the water several feet below the usual low-water mark (in September it was lower than 
ever known before), the trout could not get into the brook, much to the disappoint- 
ment of the commission, who had made arrangements to take a large number of spawn. 
Several large trout were taken in the lake near the inlet in shoal water. They yielded 
15,009 eggs, which were successfully hatched and placed in the lake. * * * 


Again, in the report for 1885 the following appears: 


In the house at Sunapee Lake are 65,000 brook-trout eggs. Many more would have 
been obtained there had it not been for the loss of many fish killed by thieves and 
poachers. Fortunately three of them were caught one night in the very act, and 
were fined $100 and costs each. It seems almost incredible that intelligent men, 
knowing the object of the work that was being done, would have placed themselves 
in so humiliating a position merely for the sake of a few pounds of fish unfit for food 
at that season. For years it has been the practice of these men, and their fathers 
before them, not only to kill every trout that came into the brooks in the fall, but 
to line the shores of the lake with gill nets, thereby destroying large numbers of trout 
as they came into the shoal water for the purpose of spawning; and they wonder why 
the fish have decreased. I only wonder that there is a trout left in the lake. 

This body of water, with proper care, can be made one of the finest trout lakes in 
New England. The trout are very large, 5 or 6 pound fish not being rare, and some 
have been taken weighing 9 pounds, and the large ones all get away, at least so say 
the fishermen, and while it is an easy matter to add to our food fishes by the intro- 
duction of new varieties and increase our native fish by artificial propagation, when 
we come to our wild game it is another question. 


In the report for 1886 it is stated that at Sunapee Lake the com- 
mission succeeded in securing enough adult trout to yield 100,000 
eggs, the trout being returned to the lake after the spawning season. 

Again in the report for 1887 reference is made to the former poach- 
ing and the difficulty encountered with poachers in the operation of 
the hatchery, which was finished late in the fall of 1884. The fol- 
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lowing extract regarding the trout is of interest in this connection, 
indicating that but a few trout were supposed to be left in the lake: 


In 1884 many complaints were made to your commissioners regarding the illegal 
destruction of the trout in this lake during the breeding season. 

During the months of October and November it was said that the trout came into 
the brooks in large numbers, where they were killed with nets, spears, guns, and 
clubs. An investigation was made, and the commissioners were convinced that the 
complaints were well founded. It was proved beyond a doubt that it had been the 
custom to kill every trout that could be found either upon the spawning beds or 
attempting to reach them. It was evident that something must be done in order to’ 
save the few brook trout remaining in the lake. * * * 

Three of these poachers were caught in the act. * * * Since that time no 
attempt has been made to interfere with the work being done, and so marked has been 
the increase that one night last season 40 trout were taken weighing from | to 6 pounds 
each, and eggs enough to fill the house to its utmost capacity were easily obtained, 
and the number taken might have been doubled had there been room for them. 

Twenty thousand landlocked salmon eggs were taken and more could have been 
secured if there had been room for them in the house. 


The report for 1888 states that the water was unusually high and 
most of the trout were taken in pound nets set at the mouths of the 
brooks. It is stated that eggs were taken from trout of from 1 to 7 
pounds. 

The report for 1891 says the number of brook trout taken was 
much larger than the previous year. 

The following is quoted from the report for 1892: 

The first brook trout [at Sunapee] were taken September 13. The large increase in 
the number of these trout taken this year shows the effect of the heavy plants made the 
last four years, the number being double that taken last year. 

The report of the Sunapee Station for 1892 says that the first trout 
were taken September 14 and that there was a large increase of salmon, 
but that, owing to stormy weather, not as many brook trout were 
secured as last year. 

The biennial report for 1893 and 1894 indicates that 250,000 
‘‘brook trout” eggs were taken at Sunapee Lake in 1893 and 45,000 
in 1894. Regarding the conditions in 1894 the report says: 

Owing to the extreme low water, both at Sunapee Lake and Pleasant Pond, our 
product of landlocked salmon and brook trout eggs is not more than half what it would 
have been under favorable conditions. 

And in another place: 


Previous to the existence of the commission there were almost no fish, of the better 
varieties, in that beautiful lake [Sunapee]. To-day as a direct result of the labors of 
the commission, it abounds in beautiful brook trout, many specimens of which are 
taken each season, weighing from 3 to 6 pounds each, and this magnificent fish abounds 
in those waters to such an extent that no sportsman possessing a fair degree of skill and 
a reasonable amount of patience, can cast his line therein without a reasonable 
reward for his labors. 


The following is a chronological list of the records of plants of the 
common trout in Sunapee Lake and tributaries as shown by the 
State and United States Fish Commission reports: 
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PLANTS OF COMMON TROUT IN SUNAPEE LAKE. 


Date. Number. ' Where planted. Date. Number. Where planted. 
18S0........ | a2,500 1b ES Se 40,000 | Tributaries of Sunapee 
it Se 5,000 | Newbury. ) Lake. 

160... 128. 55,000 | Sunapee Lake. 19002222 ih 35,000 | Sunapee Lake. 
1c er 100, 000 Do. if? Se eee 4, 665 Do. 
nar cee © 150, 000 Do 1602: Aes 3,000 Do. 
bt ee 80, 000 Do MOOde Ss 4 5. 2,000 Do. 
Torco 50, 000 Do 100s se S2 1, 500 Do. 
AROIE Pe sok 68, 000 Do ik! ly eee 11,000 Do. 
aB04 2. ~..<- 125, 000 Do. LODO eco 5, 000 Do. 
1SO4Ss 352.2 ¢ 165,000 | Tributaries of Sumapee |} 1910........ 6,000} = Do. 
ake. ———_——_— 
TROBy s - i52- < 50,000 | Sunapee Lake. Total...| 1,008, 665 
1898 .< .cee - 50, 000 Do. 


a “Rangeley trout.” 
+ Eggs taken at Sunapée Lake. 
¢ 5,000 are stated to have been delivered at Newbury. It is uncertain where they were planted. 
a 
NuMBER OF Common Trout, PROPORTION OF MALES TO FEMALES, AND NUMBER OF 
Eaes TAKEN BY THE UNITED States BUREAU oF FISHERIES IN SUNAPEE LAKE 
FROM 1904 To 1911, INCLUSIVE. 


Trout. Males. | Females.| Fggs. 


82 41 41 99, 000 
69 47 22 64, 020 
181 82 99 | 253,344 
46 20 26 71, 462 
47 31 16 22) 940 
8 5 3 5, 600 


The records of the number of eggs taken each year are not consecu- 
tive. From 1893 to 1903, inclusive, there are 11 years of which no 
records seem to be available. The number taken in 1892 was, as 
previously stated, 125,000. In 1904 there were only 99,000 secured, 
but in 1906 the unprecedented number of 253,344 were secured. The 
average number of eggs to each fish indicates that the fish averaged 
a fairly large size. That year (1906) 181 trout, as previously stated, 
were caught; in 1907 the take dropped to 46, in 1908 to 47, and in 
1909 to 8, and in 1910 and 1911 the catch amounted to practically 
nothing so far as the eggs obtained were concerned. 

While there are no conveniently available records of trout taken 
by anglers in the past few years, the general impression is that they 
are now too scarce to gratify the angler more than very seldom, and 
it is plainly evident that not enough can be secured there at present 
to restock the lake. And this is in spite of the fact that the brooks 
still contribute to the lake a good many small trout. 

Halits.—The trout is almost omnivorous, as fully, if not more so, 
than the pickerel. In lakes where smelt or other available fish abound 
it subsists largely upon those fishes. An 11-inch trout caught in 
August at The Hedgehog in 90 feet of water was gorged with larval 
smelts. In brooks the trout subsists largely upon insects but eats 
any other fish and even its own kind at times. A 5-inch male trout 
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taken in Pike Brook in April had been eating smelt eggs and larval 
insects, and two other larger ones were found to contain partly digested 
adult smelts, the remains of which, in each instance, measured 4 
inches. 

On April 24, in a pool in Pike Brook, a trout 8 inches long, with 
protruding, apparently blind eyes, was found near the hatchery. 
It was probably a fish that had been hooked a few days previously 
and one eye injured by the hook, the injury or inflammation extending 
to the other eye. The trout when first hooked was a beautiful, 
bright colored, plump fish. At this time it was somewhat emaciated 
and very dark colored, probably due to blindness, and thus indicating 
that change of color in a fish may depend, to some extent at least, 
upon sight. It was interesting to note that its stomach contained a 
partly digested smelt, the undigested portion about 4 inches long, — 
which must have been recently ingested. 

Small trout from 3 to 10 inches long were observed in Pike and 
Blodgetts Brooks throughout the season, and whenever there was 
water in King Hill Brook some trout were observed there. It was 
stated by persons familiar with the brooks and their condition that 
all the trout left the brooks and went into the lake after the first 
heavy rains in November. 

On August 18, in the pool near the hatchery in Pike Brook, a school 
of at least 60 or more trout from 2 to 9 or 10 inches long was observed 
and they were still there about November 1. On October 30 and 
31 many trout were seen in the brook as far up as Alaria Springs, but 
on November 2 only a few trout, perhaps 6 or 7 inches long, seemed 
to be left in the pool and but few observed elsewhere. On November 
3, a very rainy day, about 3 p. m., three trout 5 to 104 inches long 
were found in an overflow pool in the beach formed by a rise in the 
brook that day. The brook was pretty high and running swiftly 
through the beach. In the evening a great many trout were seen 
running down and 30 or 40 were caught. A small percentage of 
them would range from 5 to 10 inches in length (but the majority 
were smaller), many of them spent fish. A 104-inch trout was a 
spent female. The biggest run was early in the evening. The fish 
were descending head first. None was seen headed up brook except 
when startled, when they would sometimes run upstream. These 
trout evidently had not tried to get out of the shallow overflow, as 
there were two quick-flowing outlets. 

On November 4 a few trout 5 or 6 inches long were seen in Big 
Brook and many in Little Brook at Blodgetts Landing, and on 
November 5 a few, perhaps 3} to 6 inches long, were observed in 
Pike Brook below the hatchery, but none above as far as Alaria 
Springs. 
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No direct observations were made upon the spawning habits of 
trout in Sunapee Lake. From the foregoing quotations and notes 
it is seen that formerly the trout ascended the brooks to spawn. The 
principal brooks frequented were Pike and Blodgetts Brooks, espe- 
cially the former. In the fish cultural operations of recent years the 
trout were taken along the shores, principally near the mouths of 
brooks and very seldom on the ‘‘Reefs.’’ It is probable that even 
now the few trout that breed in the lake attempt to enter the brooks 
and failing that they deposit their eggs in shallow water along the 
shore. In evidence of thisit may be stated that on October 19 a pair, 
a male of perhaps 2} or 3 pounds and a female estimated at 2 pounds, 
was discovered in a slip in the boathouse at Blodgetts Landing, which 
is not far distant from the brook. The female, constantly attended 
by the male, swam slowly about. The position of the male in rela- 
tion to the female was always above her so that he could swim over, 
barely touching or just free from her. He was never below or along- 
sido. This relative position was maintained during the several 
observations made upon them during that day. On the 20th the 
fish had gone, probably having been disturbed by the frequent out- 
going and incoming of a motor boat. 

Size.—The trout varies in size according to the conditions of envi- 
ronment, in some waters attaining maturity when small and remaining 
small. In other places it grows rapidly, attaining a considerable size 
before maturity and reaching a weight of 10 pounds or more. 

There seems to be very little that can be learned regarding the size 
obtained by trout in Sunapee Lake prior to the beginning of fish cul- 
ture. In Forest and Stream of September 2, 1886, Dr. Quackenbos 
gives the following records of ‘‘largest trout’’ caught in Sunapee Lake, 
but no definite dates appear: George Farmer, of Newbury, one of 12 
pounds, 30 years ago; J. C. Stickney, North Point, one of 10 pounds; 
Frank Jewett, Pike Shore, one of 9 pounds; Alvin Haskins, one of 7 
pounds 14 ounces, in Pike Brook. Dr. Quackenbos states that the 
largest ‘‘couplet”’ that he had on record was 13 pounds, and the best 
sweep by the seine fishermen was in 1837, at Newbury, when 40 brook 
trout from 1 to 5 pounds each were taken in 15 minutes. 

Previous quotations from the New Hampshire Fish Commission 
reports show that in 1883 trout were taken weighing from 1 to 6 
pounds, and again in 1888 that the fish taken ranged from 1 to 7 
pounds. 

If the native trout in those early days attained a large size, there 
must have been abundant food, especially in the form of young and 
small fishes. Trout do not reach a large size on an exclusively insect 
diet, probably because such food is seldom sufficiently abundant to 
supply the required nourishment to a large number of fish. Where 
the chub and redfin occur, unless under unfavorable conditions, they 
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are usually abundant, and it may be inferred that those species were 
once more plentiful in the lake and perhaps contributed to the size 
of the trout. Elsewhere in this paper it has been suggested that the 
white trout was once small, as was formerly the case with the blueback 
of Rangeley Lakes. If this hypothesis is true and the Sunapee 
‘‘native trout” reached a large size prior to the advent of smelts, the 
small white trout might have formed its principal food, as the small 
blueback is said to have done to the Rangeley trout and to which fact 
was ascribed the noted large size of the Rangeley trout of years ago. 
However, after the introduction of smelts the records show that the 
trout grew to a large size and were numerous in the lake, but decreased 
in size and numbers, at first gradually, later rapidly, because of the 
poacher and introduced carnivorous fishes. The introduction of 
smelts then probably protracted the existence of the trout to some 
extent, as it furnished abundant, easily obtainable food, which on its 
part did little or no damage to other fishes. Whatever the cause, it is 
evident that the trout is now comparatively rare and does not attain 
the large size that it formerly did, because it does not have time before 
it is caught. 

The smallest trout that the writer observed in the lake, or taken 
from it, was one of 94 inches in length, which was caught April 23, 
1910, on live smelt bait, set over night at Curtis’s Pier. Its stomach 
was empty. On August 16, 1911, one about 10 inches long that must 
have come up from the lake was seen in the mouth of Pike Brook in 
the beach below a fyke net that completely occluded the brook. 

Stocking of the lake.—The habit of trout spawning in brooks when- 
ever possible and that of the young remaiing in them for some time 
indicates that the brooks afford the most natural conditions in which 
to plant young trout. 

The fact that large numbers of trout descend to the lake late in the 
fall durmg or after heavy rams offers no unfavorable argument 
toward planting them in the brooks. Although small, the majority 
of the trout thus migrating seem to be adult fish. It is at the time 
of the year when the shore waters are cool and the fish are not, on 
account of temperature, obliged to seek the deep water with its 
attendant dangers. Trout fry undoubtedly remain in the brooks 
over winter and food for such small fish is far more plentiful in the 
brook than in the lake at that season. While fish, young or adult, 
require less food and feed less in the winter than at other seasons the 
fact that hatchery-bred fish are liberally fed up to the time they are 
planted would seem to indicate that they should be planted where 
they can obtain the most natural food in order that they may not 
suffer from the sudden cessation of food supply. It has been sug- 
gested that salmon fry planted in the brooks in the spring would pro- 
duce more successful results than even larger fish planted in the lake 
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in the fall. The reasons are the foregoing. To plant them in the lake 
in the spring would only subject them to further disadvantages in 
the way of hungry and voracious fishes. While food ‘s plentiful 
enough in the lake during the summer the shallow water that the 
young salmonid would naturally seek is not only too warm but 
infested with enemies, as is also deep water to which they would be 
compelled to resort for sufficiently cool temperature. Disregarding 
the lack of food, the late fall is undoubtedly the best time for plant- 
ing them in the lake, as then the shore waters are cool and compara- 
tively free from enemies. 


Buiuesack Trout (Salvelinus oquassa). 


This species of trout was originally discovered in the upper lakes of 
the Rangeley chain and was described by Girard in 1854. It has 
always been considered as peculiar to the Rangeley Lakes, where it 


Fic. 2.—Blueback trout. 


abounded in the early years, ascending a few streams in countless 
multitudes in October to spawn, and where it was caught in dip nets 
by the barrel and even by the cartload by the inhabitants, and cured 
for winter use. In the course of time the fish became so diminished 
in numbers that the commissioners brought about the enactment of 
a protective law for this fish which hitherto had never been protected, 
but it continued to decrease until the present time, when it is 
nearly, if not absolutely, extinct in those waters. The alleged cause 
of tbe decrease was the excessive and unseasonable fishing by the 
inhabitants of the shores of the lakes. But these people had fished 
in the same way and to the same extent for more than 50 and perhaps 
100 years with no perceptible diminution in the number of trout. 

One of the first acts of the State fish commission after its establish- 
ment was to wmtroduce landlocked salmon in the Rangeley Lakes. 
The diminution in numbers of bluebacks was in direct ratio to the 
increase in numbers of salmon. The salmon now abound in those 
lakes. The bluebacks are no more, and not only that, but trout have 
decreased in numbers notwithstanding the bounteous annual plants 
of young. 
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A curious phenomenon was connected with the disappearing blue- 
backs. The original blueback never attained a size over 9 or 10 inches 
in length, or much over one-fourth of a pound in weight. In 1895 
the smelt was first introduced, and it increased in numbers rapidly, 
so that in 10 years these little fish fairly swarmed in the lake and in 
the spring breeding season they were washed up in windrows on the 
shore, much to the annoyance of those living near the shore, owing to 
the stench of rotting fish. After the introduction and increase in 
number of the smelts, occasionally a large blueback was caught on a 
hook, that is, a fish that would weigh a pound or more, and in the fall 
seasons of 1901 to 1904 in Rangeley Stream the few bluebacks that 
were found there by the State fish hatchery operations were all large 
ones, weighing from 1 to 2 pounds or more. Since then no bluebacks, 
to the writer’s knowledge, have been taken in Rangeley waters, and 
he has endeavored to keep in touch with the matter. The increase in 
size of the few remaining bluebacks is ascribed to the smelts upon 
which they probably subsisted. 

The reports of the State fish commissioners of New Hampshire 
indicate that on April 26, 1878, 3,000 and again on June 3, 1879, 
4,000 young bluebacks were planted in Sunapee Lake. 

They have never given evidence of their presence in the lake, 
unless the white trout of that lake are the results of those plants, 
which was at one time contended by some. This wil be discussed in 
connection with the latter. 


WuiteE Trout (Salvelinus aureolus). 


Description.—The “white trout’? of Sunapee Lake is one of that 
group of salmonid fishes properly known as charrs, of which, in this 
country, the common trout (Salvelinus fontinalis) is the best-known 
member. It is closely related to, if not specifically identical with, 
the European charr otherwise known in this country by the German 
name ‘‘saibling” (Salvelunus alpinus), and very close to the only 
charr occurring on the Pacific coast of the United States, Salvelinus 
bairdu (S. malma Jordan and Evermann in “Fishes of North and 
Middle America’’). 

The Alpine charr occurs throughout central and northern Europe, 
to some extent in the British Isles, as nominal species, varieties or 
forms of Salvelinus alpinus, and in closely related or identical forms 
in Spitzbergen, Iceland, Greenland, Arctic North America, and 
Siberia. Many forms of the saibling have been described as distinct 
species, but the supposed distinctive characters, upon study of an 
increased amount of material, have been found to be only individual 
variations. On the other hand, some forms have been found to 
possess differences that are group variations more or less local in 
character which may be of specific value. 
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The difficulty with which such value is determined among these 
fishes, however, is well illustrated in the case of the white trout of 
Sunapee Lake, which was at first and at the same time pronounced 
by two eminent ichthyologists to be the common trout. Later by 
one it was said to be the European saibling, and by the other the blue- 
back trout of Rangeley Lake, some of which had been planted in the 
lake. The latter at that time considered the ‘‘blueback”’ identical 
with the saibling forms occurring from New England through Quebec, 
Labrador, and Greenland, but possibly not indigenous to Sunapee 
Lake. The other stoutly maintained that ‘‘the affinities of this form 
are closer to the saibling by the way of an Atlantic steamer than by 
way of Greenland and Iceland.’’ The same form, however, was known 
in Floods Pond, Me., long before the saibling eggs from Europe were 
received in this country. Again, the second-mentioned authority later 
pronounced the Sunapee white trout a species new to science and 
described it under the name of Salvelinus aureolus, and the first 
authority described two smaller forms as Salmo (Salvelinus) agassizii 
and Salvelinus marstoni, respectively. On top of all this one of the 
most distinguished ichthyologists in this country, and one with 
whom the describer agreed, decided that S. agassizii was only a local 
variety of the common trout (S. fontinalis), notwithstanding not 
only its difference in shape and color, but the fact that it was said 
to possess teeth on the “‘hyoid bone,” or ‘‘root of the tongue,” a 
difference that was supposed to distinguish the saibling forms from 
the common charr (S. fontinalis). 

Notwithstanding the absence of prominent structural differences, 
there is a question whether it is not well to recognize slight differ- 
ences of that kind in connection with those of size, color, and habits, 
at least locally constant and fixed. It has been said that species 
are not entities and that the term is only an expression of our igno- 
rance. So it might be said of many other things and terms. The 
writer can not subscribe to this view, but regards the use of specific 
as well as other terms used in classification as expressive of what is 
known. 

Classification is not wholly theoretical and of use to the taxono- 
mist alone. It is of practical use to the fish culturist. It is of value 
to him to know that one form attains only a small size and ascends 
streams to spawn, and that another form reaches a weight of 6 to 8 
pounds and spawns on shoals in the lake, and to have names by 
which to distinguish them. From the fish-cultural standpoint, based 
upon what is known of the fish, these two forms are or should be 
regarded as distinet species in order that the fish-cultural distribu- 
tion may be rational. But if the transfer of the one form from its 
habitat tothe habitat of the other results in the change of the structure, 
color, and size of the fish to that of the occupant of the water to which 
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it is transferred, the distinctive names are no longer of any use. A 
knowledge of the conditions of the respective habitats alone becomes 
essential to the successful results in the fish-cultural distribution of 
the fish. 

It is therefore very desirable for fish culturists to know whether 
the comparatively insignificant little bluebacks of Rangeley Lakes 
transplanted into Sunapee Lake became the large, important food 
and game fish of the latter lake. The protracted and animated dis- 
cussions of this question in various sportsman’s journals and other 
publications never settled the question, nor can it ever be positively 
determined. All that can be done now is to deduce approximate 
probabilities from the known facts bearing on the matter. 

Occurrence in Sunapee Lake.—The reports of the New Hampshire 
Fish and Game Commissioners indicate that on April 26, 1878, and 
again on June 13, 1879, 3,000 and 4,000 young bluebacks were, 
respectively, planted in Sunapee Lake, surely a small number from 
which to expect immediate extensive results. 

According to Dr. John D. Quackenbos,? as far as is known the 
first specimens of this new fish to be distinguished from the well- 
known forms were taken in Sunapee Lake during the summer of 
1881.o The fish taken weighed from 2 to 3 pounds each. Dr. 


a The Sunapee Saibling: A fourth New England variety of Salvelinus. Transactions New York Acad- 
emy of Science, vol. xm, 1893, p. 140. 

b In Forest and Stream, Dec. 18, 1890, p. 435, Dr. T. H. Bean adduces evidence that the white trout is 
indigenous to the lake, from information furnished him by Commissioner Hodge. Commissioner Hodge 
was an earnest advocate of the idea that it was native and the various disputants discredited this evi- 
dence. While it has not been admitted in the discussion of the trout in this paper as positively authentic, 
it is in line with what has been stated regarding what usually occurs when a strange fish is discovered 
(p. 124). Dr. Bean writes: 

“During a visit to New Hampshire, in October of this year, the writer first met his friend and corre- 
spondent, Col. Elliott B. Hodge, a gentleman whose name is throughly identified with fish culture and 
protection in the State which he loyally serves as fish and game commissioner. We were at Plymouth 
and Sunapee Lake together, and discussed many objects of mutual interest, among them the golden trout, 
which Col. Hodge first brought to the notice of ichthyologists and which was introduced to the general 
public through the columns of Forest and Stream. From him I learned many interesting things relative 
to the history and habits of the new trout, and, as they have an important bearing upon the inquiry now 
being made into the relationship of the golden trout to the introduced saibling, I think this an opportune 
time for making the information public. 

“Mr. Pike, who was born and brought up at Sunapee Lake, says that about 25 years ago he and his 
father saw a great school of trout in the lake. They caught a good many of them, but never looked for 
them again, because they supposed it to be a mere chance occurrence. 

“Mr. Nat. Lear, of Newbury, N. H., told Col. Hodge that when they were building the Concord & Clare- 
mont Railroad, in 1872, shortly after the introduction of smelt, he and some others were catching smelt 
at the mouth of Beech Brook one night (this brook is a tributary of Sunapee Lake), when they saw what 
they supposed to be a large sucker and dipped it up. It proved to be a white trout of 4 pounds, and looked 
to him, as he remembers it, just like the awreolus, which he has seen since. It was very white and silvery. 

“Mr. Moses Gould, of Bradford, N. H., who was one of the earliest trout fishermen on the lake, and 
fished from boyhood, claims that in 1873 he caught two large trout of this kind in Sunapee and showed 
them to a number of persons as a very peculiar trout. 

«A bout 1873 or 1874 Thomas Roach caught two trout through the ice in Sunapee, one of which weighed 
more than 7 pounds. Up to 1871 Sunapee Lake was practically unknown as a fishing lake for trout, and 
there were scarcely any boats on the lake. The little fishing that was done was chiefly for pickerel. No 
one fished in deep water for trout until their accidental discovery in great depths about 1881 or 1882. The 
aureolus, being a very late spawner, came onto the shoals at a time when there was little or no travel across 
the lake. 

‘“‘A Mr. Peabody stated that in 1881 or 1882 he saw a big school of suckers on the shoals south of Loon 
Island, Sunapee Lake. Ofcourse there is little doubt that these were golden trout.” 
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Quackenbos states (loc. cit.) that in the two following years, 1882 
and 1883, a suflicient number were taken to excite comment. In 
October, 1885, Col. Elliott Hodge, then State fish and game ecommis- 
sioner of New Hampshire, had his attention called to the fish, acci- 
dentally discovered in vast numbers on a ‘‘mid-lake rocky shoal.” 
He wrote to Dr. Quackenbos: ‘‘I can show you an acre of these 
trout, hundreds of which will weigh from 3 to 8 pounds each. I 
could never have believed such a sight possible in New Hampshire.” 

Thus it appears that three years after the first lot of bluebacks 
were planted specimens were taken weighing 2 and 3 pounds and 
still more and larger ones in the next few years. In five or six years 
at most they occurred in prodigious numbers, ‘‘hundreds of which 
would weigh from 3 to 6 pounds each.”’ 

Taking into consideration the probable abundance of food in the 
form of smelts, it would not be surprising that in 6 years the fish might 
attain 6 pounds or more in weight, allowing an average increase of 1 
pound to the year, which is a stated estimate for the common trout 
under favorable conditions. But when the abundance of predaceous 
fishes like the common trout, landlocked salmon, perch, and others, 
are taken into consideration, it might be doubted that in that length 
of time such a multiplication of the species would result from such 
a small plant as 7,000, even under the most favorable of other condi- 
tions, especially when the extinction of the blueback in the Rangeley 
Lakes, as has been pointed out, is doubtless due to landlocked 
salmon. 

The Rangeley blueback has been planted in various other lakes of 
Maine and New Hampshire where the conditions were apparently 
fully as favorable for it as Sunapee Lake, and none has since been 
reported. This, however, does not prove that Sunapee is not an 
exception, but is collateral evidence. Furthermore, the same white 
trout has been discovered in other New Hampshire, Maine, and 
Vermont waters where no red, white, or blue trout has ever been 
planted and where they could not gain access from their native waters 
save through the instrumentality of man; and it is not impossible 
that it may yet be found in waters where it is not at present recognized. 
The later discoveries just referred to do not prove that the Sunapee 
white trout did not result from the blueback introduction, but are 
evidence to the contrary, showing that there is no necessity to 
account for its presence in Sunapee Lake by man’s intervention. 
There is no record of the introduction of any other fish than the blue- 
back which could possibly account for its presence. It has been 
absolutely proved that none of the products of European saibling 
eggs ever reached Sunapee Lake. If not a blueback or a saibling, 
and not indigenous, where did it come from ? 
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The fact that it was ‘‘never observed” prior to this time may be 
a matter of not recognizing it as distinct from the common trout, 
or as Dr. Quackenbos suggests (loc. cit.), ‘in the ignorance of the 
few who in old times may ever have seen it, and who cared for 
nothing beyond the fact that 1t was good to eat.”’ 

It is quite possible that before the smelts were introduced the 
Sunapee white trout was small like the blueback of Rangeley Lakes, 
on that account never taking the hook and never observed, as it did 
not ascend the brooks to spawn; and that, like that species, it did 
not attain a large size, until after the introduction of smelts, owing 
to scarcity of food conducive to such growth. But there is no way 
to prove this. 

That a fish may exist in a body of water for many years without 
becoming generally known is not so strange as at first thought it 
seems. Many resident fishermen and even nonresident anglers have 
caught at times fish that were more or less strange in appearance. 
In such cases they discuss the identity among themselves and per- 
haps come to the conclusion that it is a freak form of some other fish, 
which it to some extent resembles. When not accounted for in that 
way it is usually ascribed ‘to hybridization, or if a fish with which 
they are not familiar has been introduced it is likely to be considered 
that form. But seldom is it suggested that it is a hitherto unrecog- 
nized species, and usually instead of sending it to some competent 
authority for identification it is taken home and eaten or given to 
the cat or hens. But when some more observing person detects a 
hitherto unrecognized fish, many others remember that they have 
caught the same thing at one time or another. Of course there are 
instances of forgotten or accidental mtroductions of fish which when 
discovered can not be definitely accounted for, but im most instances 
such can be determined. The white trout, for instance, was at first 
thought by some to be the result of a plant of some fish from the 
St. Johns River, an account of which is given by Dr. Quackenbos (loc. 
cit.). But it is well known that no such fish occurs in the St. Johns 
River, and it was finally decided that the supposed St. Johns River 
fish were landlocked salmon from Grand Lake stream, Maine. 

Habits and food.—The habits of the American saibling are essen- 
tially like those of their European congener. They are what may be 
termed deep-water fishes, at least in the southern part of their geo- 
graphical range, occurring in shallow water, as a rule, only when the 
water is cool, principally in the fall breeding time and early spring. 
Occasionally in summer one may be seen at the surface in early even- 
ing or on a cool, cloudy day, but it apparently does not remain there 
long. Such appearances at the surface seem to be on account of 
insects upon which the fish occasionally feeds. 
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Deep water in this section is affected undoubtedly on account of its 
coolness, as in the far north the fish are found not only in shallow lakes 
but in streams. The saibling of the far north and as far south as 
southern Labrador and Newfoundland, and perhaps the north side of 
the Gulf of St. Lawrence, in common with the “brook trout,’”’ has 
sea-run forms, as have the saiblings (S. bairdii and S. malma) of the 
Pacific. In fact, in those regions they are best known as “‘sea trout.” 

That the “‘sea-running”’ habit is not possessed by the more southern 
forms is easily accounted for by the remoteness of their habitats from 
the sea and the obstructions in the waterways. 

The food of the different forms varies according to locality and 
size of the fish. In localities where fish are suited to their maw and 
taste, such form their principal sustenance. They feed to some 
extent upon insects, especially the larval or aquatic forms. 

An article by S. Garman in a sportsman’s journal in 1891 says: 
‘‘In New England the habits of the saibling would seem to be the same 
as on the other side of the Atlantic. Of such as were examined the 
stomachs were filled with small fishes, mainly smelt, and in several 
cases with spawn.” 

The larger white trout examined by the writer at Sunapee Lake 
always contained smelts when there were any stomach contents at all. 
Several ranging from 54 to 8} inches in length caught at The Hedge- 
hog in about 90 feet of water also contained smelts. 

The following observations on very young white trout were made 
in 1910. April 23, along the shore of Soo-nipi Park, principally over 
coarse gravel and over sand beach near the gravel, several young were 
seen and four of them caught, each about 1 inch long. When dis- 
turbed they would swim and dart about, hesitating to go far into 
deep water. But if they went toward shore they would not conceal 
themselves under the gravel, but seemed to depend for protection 
upon darting and dodging, at which they were quite adept. Appar- 
ently becoming tired, however, they swam more slowly and were 
easily caught. Their stomachs contained larval diptera (Chirone- 
mus) and some minute crustaceans (Hntomostraca). April 28, at the 
head of Pike Brook deadwater, eight specimens 1 to 1; inches long 
were caught. Their stomachs also contained principally Chironemus 
larva. 

The breeding habits also vary, as they do in the European saibling. 
Some forms ascend streams in the fall to spawn; others spawn upon 
shoals in the lakes. 

The white trout of Sunapee Lake, during the summer months, 
resides in depths of from 60 to 90 or 100 feet, where the temperature 
is in the neighborhood of 50° F. or less. In the spring it occurs in 
shallow water about the shores and is often caught from the wharves 
and piers. In the early part or middle of October it appears on a 
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shoal near the entrance to Sunapee Harbor, to spawn, and the run 
continues approximately one month. This seems to be the only 
spawning place in the lake. At least, im the search that has been 
made for other grounds, none has been found.? This is the shoal 
where the fish was discovered in such numbers by Commissioner Hodge. 
The shoal consists of coarse gravel and sand thickly interspersed with 
bowlders of various sizes, and, as has been previously mentioned, is 
contiguous to deep water. The water on the shoal varies; of course, 
with the level of the lake, but it averages from a foot to 6 or 8 feet in 
depth in places. A phenomenon was noticed on the shoal which may 
account for the peculiar suitability of the place for a spawning ground 
of the fish; that is, whenever a light breeze is blowmg from any 
quarter, even from the side most protected from the wind, there is 
always a perceptible current across the reef, and at times quite strong, 
in the same general direction of the wind. The temperature of the 
water at the beginning of the breeding season is from 40° to 45° and 
later about 33°. 

In the spawning runs males at first predominate. The action of the 
fish on the ground has not been fully observed, or, if observed, has 
not been described. Such observations, however, are difficult, owing 
to the fact that the runs occur at night.? 

The following table shows catches by night on ‘‘The Reef” during 
the month of October, 1910, showing the proportion of males to 
females: 


if 
Date. Total. Males. | Females. ; Date. Total. | Males. | Females. 
7 6 1 il) Oct. 20.0028 ce2 500) 6o-eee0cc tee ee eee 
12 11 | 17]| AX Pe gOrenee Fete aes 46 | 6 40 
49 37 12 ile Se ee Pe \ 
40 30 fall Nove i ae if 30 28 


Up to the 29th females were in the minority and during the latter 
part of the month greatly predominated. This may be due to the 
fact that the males running first were nearly all caught. 


a In the American Angler of Feb. 19, 1887, Dr. Quackenbos stated that in the previous fall the ‘‘oquassa 
trout,’ as he termed it was observed to attempt ascent of the inlets in company with the common trout. 

During the search for other spawning grounds of white trout on Oct. 18, 1910, two individuals, of one-half 
and 14 pounds, respectively, were taken in gill nets set near the mouth of Pike Brook, and on Oct. 8 and 9, 
1911, a pair, male 4 and female 5} pounds, was caught in gill nets sunk to the bottom in about 30 feet of water, 
in Blodgetts Cove not very remote from the brook. 

> In Forest and Stream of Dec. 18, 1890, quoting Commissioner Hodge, Dr. Bean says: “The golden trout 
have sometimes come on the spawning shoals by the ton at a time. They do not pair to any noticeable 
extent, and a female is sometimes attended by five and six males. They make no nest, but move around 
continuously like lake trout. The lake trout voids the eggs by rubbing the belly over the coarse rocks, and 
the males sometimes lean down on top of the females. At Loon Island shoals the fish have spawned in 
waters so shallow that their backs were not covered. The usual depth ranges from 6 inches to 4 or 5 feet, 
but some of the large ones doubtless spawn in deep water.’’ 
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A female is stated to average about 1,200 ova to the pound of fish. 
From fish-cultural operations it is observable that the eggs are not 
always deposited at once, more than one and sometimes several strip- 
pings being required to get all of the eggs. While this may possibly 
be due to the abnormal conditions incident to their retention in live 
cars, it is probably a natural condition. 

It is stated that white trout have been taken weighing as high as 8 
and even 10 pounds, but the largest of authentic record known to the 
writer was 7 pounds. The average size of those taken by the Bureau 
fish culturists in the fall of 1911 is estimated to be about 1 pound, 
but there were some much larger and many considerably smaller 
than this. 

It is not known how long after hatching the young remain upon 
the shoal, but in summer young white trout of only a few inches in 
length are taken on the same grounds with the large fish. 

Culture—In the reports of the State commissioners no comments 
are made regarding the spawning of white trout until the report of 
1889, where it is stated that 200,000 were planted in May and June, 
_and ‘“‘the aureolus were late in coming on their spawning beds; still 
a fair number were taken, considering the weather.’”’ The report for 
1890 says that the fish came on their spawning grounds early in October 
and that 100,000 eggs were taken. The report for 1891 says: ‘“‘The 
aureolus came on their spawning beds in October in large numbers 
and many more were secured than last year.”” The report for 1893 
has the following: ‘‘Of the aureolus more than twice the number were 
taken [than last year], 148 having been procured in one day. Owing 
to the fact that a large percentage were male fish, the amount of 
spawn taken was but little over twice that laid down last year, being 
105,000 last year and 218,000 this year.” 

The succeeding reports state in tables the number of fish planted 
and distributed. From these reports it appears that the State com- 
mission took the first white trout eggs in the fall of 1887 and made 
the first plant, as previously mentioned, in 1888. The State commis- 
sion operated at Sunapee Lake until about 1900, and in that time 
planted 985,000 fry. In 1902 the United States Bureau of Fisheries 
assumed the work as a field station. The first plant was made by the 
Bureau in 1903, and the operations were continued until 1911. The 
detailed lists of distribution in the reports of the Bureau show that 
in this time 1,079,873 young white trout, mostly fry, were planted in 
the lake. There are several years of which the State reports give no 
records, presumably because no fish were planted. 

The table following shows the plants of fry in each year by the 
State and Federal hatcheries. 

97705°—13——5 
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BY NEW HAMPSHIRE. BY BUREAU OF FISHERIES. 
WGRS. 2s Hig a ee ee 2005060) 1908... cee hae duaee r ae @ 21, 025 
TEE CR tt Pee De ie? & 250: 0003) 1004.55 25 okie. 4 aaa eee 16, 000 
165 ge pti sid Se as di a 70,060 | 1905. 5-8 -5-2  e 157, 499 
Tee. as Ue eee eee 105:600 | 1906.2 0 ee ae 213, 163 
isokk PERE) Ween Ss DO0r OOO. 1908.2 Ia ee ees 191, 736 
18972 AA ae ieee 70, 000) 19005. Jie ee 229,736 
PEGS mda. ol hea nee,» tae 90.000). 19104. bso. ee ee 171, 029 
Sere el Olina eee ate 79, 685 
otal ste ster es ee 985, 000 i ae 
Rotel. 22), ee 1, 079, 873 


In 1890, 90,000 were planted by the State in other waters but none 
in Sunapee. The total number planted in Sunapee Lake from 1888 
to 1911, inclusive, according to these figures, is 2,064,873. 

The records of Mr. James D. De Rocher, of the United States Fish- 
eries station at Nashua, who has been in charge of the Sunapee Lake 
field station since 1904, show the catches of white trout in each year 
as indicated in the following table: 


CATCHES OF WuiTE TROUT IN SUNAPEE LAKE. 


7 Total Eggs 

Year. trout, | Males. |Females.| ,.(85° 
ey Sse cancobascaDodd 2o0 addadoonoesasconsondcitocoponooossaASéac 360 207 153 275, 000 
IMSS soccadooos so doco ane gageagcoScbadeassrocnenpaccosdbonssoce 721 461 260 349, 800 
as oScecconuaoeHpnonnescononaoqoooDeconsecusoscoasabesHpooneds 770 500 270 374, 400 
Neos Sabb Soba ondeteseunbegs sasacioongoo const ood oonoUoSHSCHoasbe 614 395 219 290, 786 
Me oes ehccbpecsaosaspoons sooagcooebpooDOd Ss sebece nsoe nor sdodosne 655 390 265 372, 084 
Leo ede stocracdeanosse cocope cn cobaanbo ssucdnoSoDoscopesssesced 374 164 210 302, 050 
IYI Gs onemot nimtinanotnes+ Coscooedenncbedcordssoceeottecsstocaapecie 300 171 129 195, 650 
IMs SooneddeéccearcougaudccddaacocodoDenEpSESoeodoodsasdec andes 706 416 290 370, 300 
GD ARE noe Atala Noa aiaecteatitin, WP leeoge urd dar ty 4,500} 2,704 1,796 | 2,530,070 


It is variously claimed and disclaimed that the white trout are 
increasing in number. There was a great falling off in the catch of 
1904 over previous catches by the State commission, but this may 
have been due to imperfect or incomplete methods of catching them, 
or bad weather. In 1905 the catch about doubled that of the year 
before. In 1906 there was an increase of 49. In 1907 it fell off 56, 
but rose again in 1908 by an increase of 41 over 1907. In 1909 it 
dropped again to 281 less than the year before and in 1910 to 74 less 
than 1909, but 1911 brought it up to within 64 of the 1906 catch, 
the largest of the eight years. Yet there was a vacillating decline 
from 1906. The increase in 1911 was encouraging, as it possibly 
indicates an increase that may be maintained. But if the fish are 
increasing in numbers they are decreasing in size. It is only neces- 
sary to refer to the commissioners’ reports of the early status of this 
fish in Sunapee Lake and compare it with Mr. De Rocher’s statement, 
supported by his records, to substantiate this view. 


a Includes 4,200 fingerlings. 
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Mr. De Rocher states that when he first took up his work there 
the fish would run 2 and 3 pounds on the average and larger ones 
up to 7 pounds were often caught, but now they do not average over 
1} pounds, although some larger ones are still taken. 

An increase in numbers is possible through the larger numbers 
planted and the decrease in the number of landlocked salmon. But 
the chinook salmon is a menace. A number of instances are reported 
where small white trout have been found in chinooks’ stomachs. 
That this salmon has had no very apparent effect upon the trout is 
probably due to the comparatively recent increase in numbers and 
size of the chinook. The writer ventures to predict that if the chinook 
continues to increase in numbers the white trout will again decrease. 
The same may be said of an increase in the number of landlocked 
salmon. This has been discussed in another place and need not be 
repeated here. 

Characteristics.—All of the saibling group are readily distinguished 
superficially from the common or ‘“‘native” trout by the absence of 
rivulation on the back and usually by the more slender form. The 
common trout at all ages possess the rivulations. The presence of 
basibranchial or so-called ‘“‘hyoid” teeth also is a distinguishing 
characteristic in New England, but farther north, as in Labrador, a 
fish supposed to be S. fontinalis, having the rivulations or wavy bars 
on the dorsal and caudal fins, at least has been found to have teeth 
on the ‘‘root of the tongue” or basibranchials. This is the case with 
the type specimens of S. hudsonicus, and this form (S. hudsonicus 
Suckley or perhaps more correctly S. canadensis Hamilton Smith) on 
that account, perhaps, should stand as a good species or, if inter- 
gradations are found, at least as a subspecies. 

While it is comparatively easy to distinguish the common trout 
from the saiblings, it is rather a difficult matter to distinguish the 
species of the group. If they were not so closely related, it would 
have been easy to decide whether the Sunapee white trout was a 
Rangeley blueback or not. Dr. Bean distinguished Salvelinus ‘aure- 
olus from S. oquassa by the following differences: 


SUNAPEE TROUT. BLUEBACK. 

Toy INGA it, G25 ie Oe cinema Sse 55 Anal mm, 10. 
Pe limrnabure Y Ineher in length... ..- 2.4 5 a= <0ce~see os Mature 9 inches in length. 
3. Color of back in young, numerous dark blotches. -__.-.- - Back uniform steel blue. 
4. Embryo with white lines at the upper and lower edges No such white lines. 

of caudal. 
Breanne pee OR BhOaIs.. ..... - sos ea ncn ans abe oh yen mae Spawns in streams. 
6. Gill rakers shorter and usually less numerous and almost More numerous and not 

always curled. curled. 


The first difference will not serve to distinguish, as 8. awreolus some- 
times has 10 anal rays, but in general it is of significance, especially 
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when taken with other apparent differences, that the usual anal-fin 
formula in S. aureolus is 9, that of S. oquassa 10 or 11. 

The second distinction does not now obtain, for mature 9-inch 
aureolus have been observed and oquassa is known to reach the size 
of the average aureolus. 

The third is of no value, as it is comparing an immature or young 
fish with a mature adult. 

The fourth is of little value, as it refers to a character that was 
observed in S. aureolus, but its absence in S. oquassa was conjec- 
tured. 

Fifth. The place of spawning is obviously not a specific distinction. 

Sixth. The gill rakers of the large specimens of S. oquassa do not 
differ in number, length, or in curling and other distortions from the 
Sunapee white trout. 

Having weighed and found most of these supposed differences 
wanting, it remains to point out the real differences, if any exist. 
The most conspicuous external difference ts of color, and that is not 
very pronounced. The spots are more numerous and smaller, and 
the under side of the pectoral fin has a narrow margin of white in 
oquassa. While, as before stated, the oquassa occasionally has as 
few as 9 rays in the anal, it more often has 10 or 11, and aureolus 
never has been found to have 11, and only rarely 10. Comparing two 
male specimens each of the two species, the oqguassa apparently has 
a somewhat longer head and snout. More careful examination of a 
larger number of specimens each might either reveal more differences 
or reduce the foregoing to naught. The young, even in the fry stage, 
are usually easily distinguished from the common trout by fewer 
parr marks. 

Propagation.—The European saibling has been successfully culti- 
vated for many years, and judging from the experience in hatcheries in 
Maine, as related by Mr. Merrill in a letter to Dr. Quackenbos,? the 
young of the white trout could be easily reared to yearlings, if 
desired, in artificial inclosures. Mr. Merrill states: 

At Green Lake the temperature of the water runs high in the spring, and much loss 
has been occasioned thereby among the brook trout fry, but the saibling have in such 
cases remained perfectly healthy. My experience in rearing this fish has been 
extremely satisfactory, and I believe it to be one of the best subjects for the fish cul- 
turist among our Salmonide, especially where the fry are reared to the yearling stage, 
as is generally done in Maine. The eggs that I received last winter hatched well, and 
the fry in the early stages of development displayed wonderful hardiness under the 
most trying circumstances. 

The brook trout during the spring suffered from warm water, the temperature rising 


to 65° F. soon after they hatched. The loss was considerable, but the saibling fry 
were not affected by this high temperature. * * * 


a ‘The American Saibling,’’ etc. Second Annual Report of the Commissioners of Fisheries, Game and 
Forests of New York for 1896, p. 185-191. 
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In consideration of the experience which I have had with the American saibling, I 
would select it in preference to any other fish if I desired a salmonoid to rear from fry 
and obtain the best results in size and percentage matured. 


GRAYLING (Thymallus montanus). 


The Montana grayling originally existed only in the tributaries of 
the Missouri River above Grand Falls. The United States Bureau 
of Fisheries first began successful propagation of the grayling in 1897, 
at Bozeman, Mont., under the superintendency of Dr. James A. 
Henshall. It was at the Bozeman station that the grayling planted 
in Sunapee waters originated. The habits of this grayling are 
described by Dr. Henshall as follows: 


The Montana grayling prefers swift, clear streams of pure water, with gravelly or 
sandy bottom. It is quite gregarious, lying in schools in the deeper pools, in plain 
sight, and not, like the trout, concealed under bushes or overhanging banks. In 
search of food, which consists principally of insects and their larvee, it occasionally 
extends its range to streams strewn with bowlders and broken rocks. The fry subsist 
on minute crustaceans, as Entomostraca, and for seizing the minute organisms is fur- 
nished, like the lake whitefish fry, with two sharp retrorse teeth in the upper jaw. 


The grayling spawns on gravelly shallows, and Dr. Henshall says 
that it will go long distances, if necessary, to find suitable spawning 
grounds, even passing through large lakes to the inlets. 


Fic. 3.—Grayling. 


Regarding its game and food qualities, Henshall is quoted as 
follows: 


The Montana grayling is a most graceful and beautiful fish, whose dainty and lovely 
proportions and exquisite coloration must be viewed fresh from its native waters to be 
appreciated properly. As a food fish it is fully as good as the trout, and to my taste 
better. Its flesh is firm and flaky, very white, and of a delicate flavor, as might be 
expected. As a game fish it is the equal of its congener, the red-throat trout, and 
when hooked breaks water repeatedly in its efforts to escape, which the trout seldom 
does. It takes the artificial fly eagerly, and if resisted at the first cast will rise again 
and again from the depths of the pool, whereas the trout will seldom rise the second 
time to the same fly without a rest. 


The United States Bureau of Fisheries reports of the distribution of 
fishes show that the following plants of grayling were made in Sunapee 
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raters: In the tributaries of Sugar River, in 1904, 10,000; in 1906, 
in Sunapee Lake, 15,000; and again in Sunapee Lake, in 1907, 
40,000, aggregating 65,000. There is no evidence that these plants 
were successful. 

Sunapee Lake and Sugar River are surely not suitable waters for 
the fish, according to Dr. Henshall’s statement regarding its require- 
ments. The conditions of the tributaries of Sugar River referred to 
are not known to the writer. Should the grayling become acclimated 
in these waters, it could hardly do any harm, as it is mainly an insect 
feeder, and does not attain a large size. . 


SMELT (Osmerus mordaz). 


The common smelt is primarily an anadromous marine fish, the 
geographical range of which is from Labrador south at least to New 
Jersey, and it has been recorded from the Delaware. 

It abundantly ascends the St. Lawrence River, the rivers of New 
Brunswick, Nova Scotia, Maine, and New Hampshire, to some extent 
the streams of Massachusetts, Rhode Island, Connecticut, New York, 
and formerly New Jersey, especially in the latter State the Raritan 
and Passaic Rivers. Even now brooks of Long Island are said to be 
frequented by smelt. 

The smelt is of considerable commercial importance throughout its 
present geographical distribution, as caught in traps, weirs, seines, 
and in the winter through the ice with hook and line. Throughout 
its range, at least as far southward as Massachusetts, it has become 
landlocked; that is, in times past, some have remained in fresh-water 
lakes and ponds and formed a fresh-water race, which in breeding time 
continues its anadromous habit of ascending tributary streams when- 
ever possible, from its fresh-water sea. In a few ponds, however, it 
spawns along the shores among the sedges and water plants. It has 
even been claimed that smelt eggs have been obtained from deep 
water, attached to sticks. This, however, is probably due to a mis- 
taken identification of the objects. 

Fresh-water races.—In many lakes there are apparently two distinct 
races of smelts, which possibly may be distinct species. In fact, the 
fresh-water smelt may be specifically or subspecifically distinct from 
the marine form, or there may be many distinct species in fresh waters, 
as anumber of lakes produce smelts which, in the absence of sufficient 
material examined, seem to differ from the smelts of other fresh waters. 
Cope long ago described two Maine lake forms as distinct species, 
which have since been recognized in the books as subspecies of the 
marine smelt. But the differences are sufficient to constitute distinct 
species, at least until intergrading forms have been discovered. 

Therefore it is possible that the fresh-water smelts should all be 
considered one or the other of Cope’s species; but inasmuch as one of 
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these, at least, differs from some other fresh-water smelts as much as 
it does from the marine smelt, it seems more likely to confuse than to 
clear up the matter to transfer and apply names indiscriminately 
without sufficient data upon which to base conclusions. 

The two apparent fresh-water races, previously alluded to, may be 
only apparent on account of this same lack of knowledge. The ap- 
parent differences are those principally of size and habits and to some 
extent structure, so far as examination of specimens has proceeded. 
In anumber of Maine lakes there are (apparently) two distinct sizes, 
with somewhat different breeding and feeding habits. One size reaches 
a length of at least 15 inches and a weight of a pound, and even larger 
ones have been reported. The smaller one existing in the same lake 
seems not to reach a larger size than 5 or 6 inches at most, as indicated 
by those constituting the breeding runs in the streams. The time of 
spawning differs more or less. The height of the period of the larger 
form being at least a month earlier than the smaller one. The smaller 
one usually ascends the streams as soon as they are free from ice, or a 
little later. The larger one is known to ascend them, in some localities 
at least, before the ice is out. 

In those lakes where there is apparently such an extreme difference 
in size, only the larger form is caught with hook and line in summer 
and through the ice in winter, this being due to the difference in feed- 
ing habits, the large smelt subsisting mainly upon smaller fish, for 
the most part young smelts and the smaller form. The small smelt 
subsists, so far as at present ascertained, almost wholly upon minute 
crustaceans. This characteristic feeding habit obtains, however, only 
where the two apparently widely distinct forms exist, as in some lakes, 
Sunapee for instance, even little smelts only 4 or 44 inches long are 
taken on worm and fish bait. 

Then, again, there are lakes and ponds where the two distinct sizes 
do not seem to exist and the smelts are of practically a uniform size 
in the one pond, differing in size variously from those of other ponds, 
according to the pond; and some of the ponds are closely connected 
with lakes in which the two sizes exist, others are far remote from 
other ponds with smelts. 

Some of the large and deep lakes contain only tiny, transparent 
smelts, sexually mature when only 2 or 24 inches long; while in a 
neighboring body of water, at least within the same county, a much 
smaller pond contains smelts 6 or 8 inches long. Also there is an 
instance of a very large lake containing the two apparent extreme 
sizes, with a tributary pond, the connecting stream of which is not 
over one-half mile long but at present obstructed by a dam, in which 
the smelts are uniformly of from 2 to 3 inches in length and sexually 
mature. Thus it appears that the smelt question is at present a very 
puzzling one, especially regarding their specific identity, and they 
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afford a good example of the importance to fish culture of accurate 
classification. If the large smelts are specifically distinct from the 
small ones, and will attain a large size wherever successfully intro- 
duced, and the small ones, when transferred to any larger lake, or one 
of more suitable conditions for growth, do not attain a large size, the 
purpose of the transplanting will decide which form to select and 
propagate. If the fish is desired as a commercial food fish, without 
regard to the possible consequences to other fishes, the large form 
should be chosen. If a food supply for Salmonide or other game and 
food fishes is desired, the small form would be the proper one. 

It may be said, however, that further investigation may show that 
all of these differences of sizes, feeding, and breeding are simply 
due to the peculiar conditions of the lake in which the smelts occur, 
and that the young of the large form planted in one body of water 
might not attain to more than the transparent 2 or 3 inch size, 
and the young of the latter size transplanted into another lake might 
reach the 12 to 15 inch size. There are a few instances of smelt 
occurrence that tend to support this. One large lake in Maine con- 
taining the two extreme sizes of 4 to 6 inches and from 10 to 15 
inches in length has two tributary bodies of water in which smelts 
occur. In one, previously mentioned, a pond of an area of some- 
thing over 1 square mile and a greatest depth of 30 or 40 feet, the 
smelts are not over 3 inches in length, and in the other, a much 
larger and deeper pond, receiving the waters of two other large 
ponds, there are again two sizes of smelts, the larger size, however, 
not growing as large as in the main lake. The smelts in these two 
tributary waters, on the theory that the fresh-water smelts are 
derived from the marine form and not vice versa, doubtless originated 
in the smelt of the main lake, which itself originated in the smelt 
that ascended from the sea. Yet, in the absence of positive knowl- 
edge, it is best to regard the foregoing apparent conditions and 
attendant possibilities in the propagation and transplanting of 
smelts. 

The only waters in New Hampshire of which there is record of 
indigenous fresh-water smelt are Winnepesaukee and its connected 
waters. From these waters the smelt has been successfully intro- 
duced into various other New Hampshire lakes and ponds. It is 
stated regarding the smelt of these original waters that this peculiar 
condition exists: namely, while in Winnepesaukee itself the smelt 
is seldom over 4 inches long, in the tributary smaller ponds it attains 
a length of 6 or 7 inches or more. 

Habits.—The fresh-water smelt in the summer months affect 
rather deep water, or cool water, which in the larger lakes varies 
in depth from 60 to 100 feet or such a matter. It does not thrive 
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in shallower ponds unless the water is cool enough for them, but is 
known to occur in ponds not over 30 or 40 feet in depth. 

As has already been stated, the food of the smelt varies according 
to the size of the fish, and it may be added, according to age. Its 
strong sharp teeth on the jaws and tongue indicate its carnivorous 
propensities, while its comparatively close-set gillrakers suggest 
rather minute planktonic food at certain stages of its growth at 
least. 

The young subsist largely upon animalcules, such as minute 
crustaceans which usually abound in most fresh waters. The larger 
smelts appear to eat small fish and principally their own young, 
excepting in the smaller sizes of adults previously referred to. 

While the smelt inhabits the deeper, cooler waters most of the 
year, it occasionally comes to the surface on calm cloudy days or 
in the edge of the evening and moves about in various sized schools, 
often with noses out of the water, frequently leaping from the 
water or rolling out porpoise-like. So far as has been observed, 
however, it is only the young and smaller sizes that do this. The 
significance of this habit is not known. It may be, as suggested 
by the size of the fish, for feeding, as it is under just such conditions 
as exist when smelts school that minute Crustacea, ete., are par- 
ticularly abundant at the surface. 

The writer never observed smelts in Sunapee Lake schooling at 
the surface in this way and could not learn that others had observed 
them. The fact that, as previously mentioned, Sunapee Lake 
smelts, even the smallest adult sizes, take a baited hook, suggested 
that adult smelts, although small, did not feed exclusively upon 
such fine objects, but fish ranging from a little over 1 inch to a little 
over 5 inches in length, taken in Sunapee Lake, were found to subsist 
largely upon Lntomostraca, although some insects were found and 
in two instances smelt eggs. The latter are referred to on another 
page. As was to be expected, the fish taken at spawning time did 
not contain-so much food as later in the season. 

Every spring after the ice leaves the lake and the freshets in the 
brooks have subsided the smelts usually begin to ascend the streams 
to spawn. The ‘‘run”’ is as a rule by night, although on excep- 
tionally dark days a ‘‘run” of smelts has been known to occur. 
They ascend the streams to various distances from the mouth, and 
the spawn is deposited upon and adheres to stones, sand, moss, 
sticks or any other object with which it comes in contact. As 
before stated, the large smelts, where the ‘‘two sizes” exist, run 
first, and in lakes there the sizes vary, but have no distmet line of 
demarcation, the larger ones are said to run first and usually the 
majority of the first runs are males. 
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The male fish is easily distinguished from the female even in the 
dark, by touch, when first removed from the water, being profusely 
covered with tiny tubercles, which feel much like fine sand. 

In 1910 the first run of smelts occurred in Pike Brook on the 
night of April 13. The runs continued to increase in numbers of 
fish until the 19th, on which night the smelts fairly swarmed in the 
brook. The runs continued constantly large until the 25th, when 
they rapidly decreased in numbers until the night of April 30, when 
only a few stragglers were observed in the brook. After April 21 
those remaining in the pools decreased in numbers. For some- 
time, however, the brook was so high and roily that had there been 
smelts there they could not have been seen. Subsequently the only 
smelts observed during the daytime were not over a dozen in each 
of the two pools mentioned on the 22d and 23d, only one smelt on 
the 24th, and a small school in the hatchery pool on the 25th. 

It has been generally supposed that smelts invariably return to 
the lake on the night of their ascent, after spawning. The writer’s 
observations on the marine smelt in small coastwise brooks revealed 
that, when undisturbed during the night, large numbers, if not all, 
remained in the brook the next day, and often some smelts lingered 
in the brooks long after the spawning season was over, becoming 
emaciated and weak. Those remaining after the spawning season, 
so far as examined, always proved to be males. These facts led to 
the suspicion that possibly fresh-water smelts might have a similar 
habit; and at Sunapee Lake it was found to be a fact that if the 
smelts were undisturbed during the night before, the next day 
large numbers were found along Pike Brook as far up as they could 
ascend, but mostly congregated in the deeper pools. On April 16, 
1910, notwithstanding the fact that there was some “‘ dipping” during 
the first of the night before at the mouth of the brook, schools of 
smelts were found all along the brook, from just below the hatchery 
up 200 or 300 yards, in every little pool, and the same conditions 
obtained on the 17th. On the 20th smelts were observed in the pools, 
but there were not as many as could have been expected from the run 
of the night before. After the 20th no large numbers were observed 
during the day, but groups of a few or individuals here and there were 
sometimes seen. 

It was observed that they, sometimes at least, begin to feed before 
descending to the lake. On April 20, in a large deep pool, some smelts 
appeared to be feeding, moving moderately here and there as though 
picking up or looking for something floating in the water. In the 
afternoon the writer, using a tiny hook with a small piece of earthworm 
for bait, caught six of the smelts, which proved to be spent or partly 
spent males, still having rather large milts. Two were 4, one 44, two 
44, and one 48 inches in length. There were many more bites, but 
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the fish could not be hooked. Some of the fish would come up to the 
bait slowly, open their mouths and take it in; some would dart at it 
quite smartly ; some would not notice it unless it were moving rapidly; 
and some would pay no attention to it whatever. The latter were the 
larger smelts. The stomachs of three of the larger fish caught con- 
tained smelt eggs and several insect larvee, apparently mosquito. 

The spawning period varies from three to six weeks at Sunapee, 
lasting on an average not over a month at most. The runs gradually 
increase in numbers of smelts to the height or middle of the season, 
then rapidly decrease in number of individuals. No smelts were 
actually seen leaving the brooks until April 18, when some were 
reported to be drifting tail first out of the mouth of King Hill Brook 
at 8.30 p.m. It is possible that they were really an in-run that set- 
tled back toward the lake upon the approach of the observer. On 
April 24, well up Pike Brook, at 9.30 p. m., a good many smelts were 
evidently running downstream head first, but at the mouth smelts 
were streaming in in large numbers. At no other times, however, 
were any seen actually descending the brook, although a decreasing 
number was observed in the brook each successive day until May 1. 
But there was plenty of time in which they could have migrated 
unobserved. 

After the spawning period for some days, even weeks, many dead 
and dying smelts are found at the surface and washed on the beach, 
bearing no lesions or marks of injury. It was formerly thought that 
perhaps it was due to the exhaustion and starvation of the spawning 
period, which causes them to succumb to slight changes of tempera- 
ture, or inability to obtain sufficient food soon enough to enable them 
torecuperate. But throughout the season more or less dead of various 
sizes and ages are found washed up on the beaches. At Sunapee 
Lake some dead and dying adult fish, ranging in length from 3} to 7 
inches, were observed near the mouths of brooks during the spawning 
season. Such fish, however, did not occur there in such large num- 
bers as have been observed in other waters during and following the 
spawning, and young and adults were found throughout the seasons 
of 1910 and 1911. 

Seldom were any lesions observable and those at any time present 
were usually a congestion about the vent, which was occasionally 
accompanied by a growth of fungus in the same place. This condi- 
tion was rendered insignificant as a result of the spawning function 
alone, as a number were found in October in a like condition. That 
the death at spawning time was only coincident was indicated by 
the finding of several of them that were not quite ripe and some 
ripe fish that had not been into the brooks; and young or yearling fish, 
21 to 3 inches long, were also found at the beginning of the spawning 
season. 
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A few instances of dead fish that had evidently been in the brook 
were noted. They were spent, and their stomachs contained smelt 
eggs besides insects. This fact indicates that the death, even at 
spawning time, perhaps could not be ascribed to weakness from 
starvation, especially when the dead and dying fish that had not 
entered the brook were found to contain some food. 

The dead and dying fish picked up on the beaches were more 
numerous during the spring and fall than in the summer. This may 
be due to the fact that smelts reside mostly in deep water during the 
warmer months, and though they die in those months they would be 
quickly snapped up by trout and salmon. It may indicate that in 
the fall, as the water becomes cooler, the fish approach the surface 
and perhaps the shore, as indicated by the presence of insects in the 
stomachs of those examined. 

The presence of dead smelts along the beaches could not be con- 
nected with any sudden change of temperature, although they usually 
and most abundantly appeared during or shortly after strong winds. 
The latter probably accounts only for their bemg washed up, although 
possibly smelts swimming in shallow water might be washed up and 
thus killed by the heavy seas raised by the strong winds. But this 
would not account for those found when there had been no strong 
winds. Intestinal parasites were found in many but not all of the 
October smelts examined, but this partial freedom from parasites 
seems to eliminate them as a factor in the mortality. 

Therefore, the cause of death of so many smelts throughout the 
season is as yet unsolved. After all, those found dead on the shores 
or floating at the surface are few compared with the multitudes that 
live in the lake, and it is perhaps quite natural that there should be 
deaths due to obscure causes, as among higher animals. 

Efforts were made night and day to ascertain if there were any pecu- 
har habits or movements connected with the spawning. The follow- 
ing is a detailed account of the observations made: 

The first observations were made on the night of April 15, 1910, 
when smelts were found making their way some distance above the 
mouth of the brook at the outer edge of the beach. After reaching the 
head of the channel they seemed to have some hesitation about 
entering the dead water above, swimming back for a short distance 
several times before gomg in. But this action may have been due 
wholly or in part to the lantern or the writer standing near the place. 
Whenever startled by anyone approaching the brook they would run 
down a short distance, but when ‘‘dipped”’ at with nets they strove 
to get upstream even in the face of much splashing of the water with 
the feet while standing in the brook. 

During the day of April 16, in one pool the smelts occupied an eddy 
between two currents, circling about in the eddy, but not heading in 
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definite order, sometimes downstream, sometimes up, and sometimes 
crosswise, and often some heading in one direction and some in another. 
In another pool above this a school occupied an eddy, swimming about 
irregularly and slowly to some extent, and generally rather stationary 
or drifting irregularly, but with their heads generally toward the slow 
return current at almost right angles to the bank. 

In another pool a school started by the writer’s step on the bank 
darted downstream as far as a shoal ripple, then slowly returned with 
heads all directed upstream, some smelts above others, but all in the 
same direction. The smelts when undisturbed did not all occupy the 
same level in the water; some were near bottom and some farther up 
in the water, even at times near the surface, but they were all the 
time rising and settling again, swimming back and forth individually 
and to some extent collectively but irregularly in the latter case. 
There was no evidence that they were at this time spawning. In the 
first pool mentioned a few eggs were seen attached to dead leaves, 
moss, and sticks, but they were white and may have been extruded 
when the fish were disturbed the previous night by dipping. Further 
observations show that the smelts very slowly moved about in the 
eddy in a comparatively large “‘circle”’ or rather ellipse, but in a very 
irregular manner. 

Two smelts, one large and the other small, were seen to come rather 
quickly to the surface together, breaking water with their backs. 
Probably this was not significant, as no more were seen to do it, or 
anything like it, during a long watch. No evidence of pairing was 
observed. 

Later in another place a small school of smelts was seen lying at the 
foot of a pool in which was considerable current. They were compara- 
tively motionless, just above a shallow ripple, heads all upstream, 
merely drifting from side to side, when with one or two quick flirts of 
the tail they kept themselves from going backward. They scarcely 
moved upstream at all at any time, and when there was such a move- 
ment it was only on the part of one or two of them, not the whole 
school. 

At 9 p. m. the smelts had mostly gone out of the deep holes and 
were scattered along the brook, generally on the ripples, but on the 
morning of April 17 the schools were all in the deep holes where 
they were seen during the day before. 

On the night of April 18 the writer observed some smelts in the 
brook by the hatchery that were evidently spawning, making no 
attempt to go farther up the brook. There were, however, others 
above and some running up by them. Those watched were in shallow 
water on sand, fine gravel, and pebbles and headed upstream where 
the current ran quickest, but nearer shore they would lie on the 
bottom with their heads in no particular direction. Sometimes 
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they were so near shore that their backs were nearly out of water. 
There were some rather quick movements made by those in quick 
water, but evidently for the purpose of maintaining their position 
where they were swinging from side to side but not going forward, 
sometimes, however, turning and running down or to one side a 
short distance. But those in the still water lay comparatively quiet, 
some of them actually resting on the bottom, but they all moved 
about to a slight degree. 

On the night of April 19 further observations were made on the 
smelts that fairly swarmed in Pike Brook. They did not seem to 
be disturbed by lantern light but, of course, it is possible that their 
movements may have been more or less modified by it. No very 
peculiar movements were observed. There appeared to be no pair- 
ing, each fish lying by itself, quietly on the bottom, slightly on its 
side in a sort of curve. Sometimes one would lie near another and 
occasionally one would dart forward under the edge of a partly 
submerged sod. 

During the day of the 20th the smelts were all in pools, usually 
stationary with heads pointed upstream, occasionally swimming a 
little and now and then turning to one side or downstream. 

During the day of the 22d a fair-sized school was seen in the pool 
by the hatchery, but there was none in the deep pool where they 
were caught with hook. There were three or four ‘“‘scattering” 
smelts in other places. In the night the fish were scattered mostly 
in shallow and quick water. Some that were probably spawning 
were observed. There was one group of 8 or 10 or more individuals 
side by side and before and behind, in rather quick water, neither 
going forward or backward, but swinging back and forth with the 
current like a bunch of moss, those ahead with a slighter motion 
than those farther behind. A few others in pairs, or single, were in 
stiller, shallow water apparently spawning, moving about slightly 
but usually with head upstream. There was some current here. 
They seemed to some extent to le on their sides, and they moved up 
into shallower water until their noses were out of water on the 
gravel. One fish got on top of a stone with half of its body out of 
water andstayed there some time without seeming to mind it. There 
seemed to be no contact of bodies except apparently accidentally or 
incident to the swinging or waving in the current. On the other side 
of the brook on a rather steep slope of sand and clay bank in shallow 
water, quite a number were seen likewise stationary. Their move- 
ments were similar to the others just previously mentioned. No 
lantern was used in watching the first two lots mentioned. While 
the smelts mentioned remained stationary, many others were shoot- 
ing up, over, and among them on their way up the brook. 
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There was a good run on April 23. At 8 p. m. some up under the 
overhanging bank on a steep shelving bottom were watched. Their 
heads were upstream and they were swinging or waving from side 
to side, their bodies occasionally, perhaps, brushing against a neigh- 
bor, but no other contact was noticed and apparently no pairing or 
any approach to it took place. 

The smelts constituting the run of the night of April 13 were said 
to be ‘‘large”’ fish, but most of those of April 15, as shown by measure- 
ment of over 100, ranged from 4} to 5 inches, and there was only 
one of the iatter length. Those taken on the night of April 17 
ranged from 4} to 84, although the majority were from 4} to 5 
inches in length. While the larger fish were a!ways present, the 
proportion was somewhat smaller toward the last of the season. 
This, taken with the fact that in the first runs male fish predominate, 
was thought to indicate that the male averages somewhat larger 
than the female, although occasionally a female as long as 84 inches 
was observed. The following table shows that males continue to 
predominate during their breeding season and that the smallest fish 
caught was a male and the largest a female. 


TABLE SHOWING PROPORTION OF MALE AND FEMALE SMELTS AND RANGE IN SIZE 
or Eacu Sex. 


Date. Totalex-| yates, | Females.| Size of | Size of 


amined. males. | females, 
Inches. Inches. 
LOGI s LAS. 2 Re AIS oe Bene See oe ae eee 493 4-7 4-7 
1. eh. SDS DS ee oe eves Sees Se Oe See eer ee a 871 771 100 4-7 4-84 
LD eee pee rena) ee nn ee peer 1,336 1,000 336 ae 4-8 
re Aas & ME a Ail ES S18 Se eR ee (Oe eS AT 213 186 27 3 “i 34-49 


The smelt is very prolific, an individual 48 inches long carrying 
5,893 eggs, as ascertained by actual count. Doubtless some eggs 
escape fertilization, but the countless numbers of ‘‘eyed eggs” ob- 
served clinging to moss indicated that the yield of the spring of 1910 
in Pike Brook alone would be a large one. The period of incubation 
appears to be short, the eggs hatching in from 10 to 15 days, according . 
to the temperature of the water. The young are tender, threadlike 
creatures, but grow rapidly and enter the lake at an early age. 

Enemies.—The smelt is not free from enemies even in the brook, 
where large predaceous fishes can not enter, but there, aside from man, 
by far the most destructive are minks, sheldrakes, kingfishers, trout, 
and chubs, all of which were at times observed at Pike Brook in April, 
1910. The birds and minks take the adult smelt, as does the trout 
to some extent, but the trout and chub feed mainly upon the eggs 
and young, and, as has been shown, the smelt is not averse to its 
own eggs. 
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The smelt is a delicious pan fish and even the smallest fried whole, 
in the manner of whitebait, are highly esteemed. It is the natural 
food of the landlocked salmon, and the salmon thrives only where 
there are smelts. 

Effects upon fishing for other fish.—It has been claimed that where 
smelts abound the fishing is greatly interfered with; the fish will not 
take the fly and rarely any other bait than live smelt. 

In a letter received by Mr. John W. Titcomb, then fish commissioner 
of Vermont, and published in Forest and Stream of June 27, 1896, 
the poor fishing of the preceding May at Sunapee Lake was ascribed 
to the smelt. Among other things the letter stated that where 
smelts occur a piece of maple sugar for bait would be almost as effect- 
ive as any fish other than smelt, and goes on to say: 

There is no doubt but that the smelt is great food, but if it spoils the fishing with 
rod and tackle, where is its advantage? It certainly may ruin the fly fishing, as it 


no doubt does the bait fishing, to a very great extent. There is no fly fishing at 
Sunapee at all and the only way that it is accounted for there is the smelt. 


Mr. Titcomb, commenting on the statement, wrote: 


It would be unreasonable tothink of depriving a body of water of desirable fish 
food for the purpose of forcing a fish to rise to the surface to take flies or other 
artificial bait. 

This is a very pertinent remark, for where there is not sufficient 
food the fish can hardly attain a size to make them worth catching. 
On another page it has been stated that where insects afford the only 
food supply trout do not grow very large. — 

It seems to be a peculiar trait of the mind of man, or at least 
of the minds of some men, to account for phenomena by the most 
prominent or conspicuous condition that may be a possible cause. 
In other words they jump at conclusions without sufficient verifi- 
cation. 

If in any lake-the water is high or low and the fishing good or poor, 
it is good or poor because the water is high or low, as the case may be. 
Good fishing or poor fishing in a lake abounding in or free from 
smelts is ascribed to the abundance or lack of food supply, and those 
persons have in mind the one body of water and the immediate con- 
ditions obtaiming there to base their conclusions upon. 

Smelts abound in Sebago Lake, Me., and they are apparently just 
as abundant one year as another, but the fishing varies; one year or 
at one portion of the season the fishing is good, at another bad. 
Which is the smelt accountable for? In Sunapee Lake also there have 
been seasons of good fishing, notwithstanding the smelts, and there 
were times of poor fishing before Sunapee knew the smelt, if the 
reports of the State commissioners can be trusted. 

As for fly fishing being ruined by the abundance of smelts or other 
food supply, other waters where the smelts abound and where fly 
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fishing is unexcelled need only be cited to controvert the contention. 
One of these is Grand Lake, in the western St. Croix waters. In any 
body of water one principal reason that fish are not taken on the fly 
is that they are not fished for with the fly. Notwithstanding the 
prevalent opinion that salmon never take the fly in Sebago Lake 
owing to the smelt, whenever anyone has persistently fished with a 
fly salmon have been caught by that means, and one usually has to per- 
sistently fish by any method to land many fish. Furthermore, the 
writer has examined hundreds of Sebago salmon, and while the 
majority, when they contained any food at all, have smelt in their 
stomach, many have been found having insects only, and some con- 
taining both insects and smelts or some other fish. 

These remarks apply mainly to the landlocked salmon and it may 
be added that the writer has still-fished for smelts and salmon on 
the same “‘ground”’ and used live smelt, live shiners, and pieces of 
smelt for bait for salmon, and has caught just as many on shiners 
as on smelt and nearly as many on the cut bait as on the live bait. 
The scarcity of ‘‘native trout’? in Sunapee easily accounts for the 
poor fishing with bait or fly. 

While the white trout has been taken on the fly, it is primarily a 
deep-water fish and is taken mainly by bait. But in the way of 
bait it does not seem to prefer smelts to some other bait. In Floods 
Pond in Maine, where there are plenty of smelts, a small piece of 
fresh uncooked lobster is an unexcelled bait. 

Apropos the scarcity of native trout and the growing scarcity of 
white trout, it might be well to say that which is suggested elsewhere 
in this report, that had not Dr. Fletcher in his (or some one’s else) 
wisdom planted smelts in Sunapee Lake, the trout would have dis- 
appeared before the salmon long ago, and the salmon would not have 
lasted as long as they have. 

Smelts were first introduced into Sunapee Lake by Dr. Fletcher in 
the spring of 1870. These, 700 in all, were obtained in Winnepe- 
saukee or a tributary lake. Another plant of 1,000 was made in 
1872, but it is not stated from what water they were obtained. 
The New Hampshire Fish Commissioner’s report for this year states 
that several smelts were caught that spring in a brook running into 
Sunapee Lake, where they were introduced two years before, and in 
the report for 1873 it is said that smelts were seen in the streams 
running into the same lake, ‘‘attending to their propagating duties.”’ 
In two years the smelts manifested themselves in the brooks and the 
next year were there in apparently increased numbers. In 40 years 
they fairly swarmed in the lake; in fact, they have abounded there 
for years. While the adult smelt easily succumbs, its eggs are hardy, 
especially after they are ‘‘eyed,”’ and may, with reasonable care, be 
transported long distances, 

97705°—13——6 


82 FISHES AND FISHING IN SUNAPEE LAKE. 
SunFisu (Lepomis auritus). 


This is the fish commonly referred to at Sunapee Lake as ‘‘pumpkin 
seed,” and it seems to be very abundant, though not attaining so 
large a size as it does in some waters. In its young stages it is to 
some extent eaten by black bass and other fishes occurring in the 
same localities with sunfish. In its adult size it is more or less destruc- 
tive of other fishes, especially the young, occurring in thesame localities, 
but it is mainly an insect feeder, and for that reason does little harm. 

In some parts of the country large sunfish of this species are con- 
sidered as food fish, but owing to their small size in Sunapee Lake they 
are not often used for that purpose. 

Throughout the summer and fall hundreds of various sizes could be 
seen about the steamer wharf at Blodgetts Landing, in company with 
some small black bass. 


PumPKIN SEED (Lepomis gibbosus). 


The fish was not observed by the writer in any of the Sunapee 
waters. It is included in the list on the authority of Hon. Nathaniel 
Wentworth, who says it occurs in Sunapee Lake. 

This species is more properly the pumpkin seed than the preceding. 
It may be distinguished from the other by its always shorter and 
red-margined black gill flap, smaller mouth, and 4 rows of scales on 
the cheeks instead of 7 as in the other. 


Brack Bass (Mcropterus dolomieu). 


The black bass is a member of the sunfish family to which the 
previously mentioned sunfish and pumpkin seed belong. It is there- 
fore not a bass. The only importance attached to this fact, so far 
as Sunapee Lake and its fish and fishing are concerned, is that it 
accordingly has not the habits of a bass. True basses are voracious, 
marauding, devastating pirates. The white perch is one of them. 
The black bass, however, is a comparatively inoffensive citizen. It 
has its faults, and chief of these is that it sometimes, not infrequently, 
eats other fishes, but as will appear from quotations given later in 
this paper, this fault is sometimes a commendable one. The natural 
range of this species is given in the books as ‘‘from Lake Champlain 
to Manitoba and southward on both sides of the mountains from 
James River to South Carolina and Arkansas.” It is justly held in 
high esteem by all anglers as a game fish and, with some exceptions, 
as a food fish. 

Dr. James A. Henshall, the noted champion of the black bass, says 
of it: | 

The black bass is eminently an American fish; he has the faculty of asserting him- 
self and of making himself completely at home wherever placed. He is plucky, game, 
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brave, unyielding to the last, when hooked. He has the arrowy rush and vigor of a 
trout, the untiring strength and bold leap of a salmon, while he has a system of fighting 
tactics peculiarly his own. I consider him, inch for inch and pound for pound, the 
gamest fish that swims. 

It is unnecessary to say anything more on these points. Every 
angler has views of his own regarding his favorite fish, and nothing 
can be said or written that will change his opinion. 

Young bass subsist chiefly upon minute Crustacea and insects, 
and as they increase in size and age they feed upon worms, tadpoles, 
small fish, etc., and, as Dr. Henshall says, ‘‘In later life they vary 
their diet with crawfish, frogs, mussels, and water snakes, until, 
attaining a weight of 2 pounds, they will bolt anything from an angle 
worm to a young muskrat.” 

Under favorable conditions the black bass grows rapidly and in 
some waters has been known to attain a weight of 8 pounds and over. 
It also rapidly multiplies, so that in a few years, when suitable con- 
ditions exist, those waters into which it has been introduced have 
usually been completely stocked. 

What effect the introduction and multiplication of the black bass 
in Sunapee Lake has had on the fishes and conditions of that lake is 
hard to say without knowing more definitely what the conditions 
were at and prior to the introduction. 

The following quotations indicate that it has been a destructive 
agency at least so far as perch are concerned, and if destructive to 
perch why not other fishes as easily obtained ? 

The first black bass te be placed in Sunapee Lake were brought 
from Lake Champlain in 1867 or 1868. The State fish and game 
report for 1871 (June session) states that in the past year large num- 
bers of young bass have been observed and many have been caught 
while fishing for other fish. It goes on to say that the people in that 
vicinity appear quite anxious to have the lake well stocked with bass. 

The State report for 1872 states that many bass have been caught 
in Sunapee Lake. 

The State report for 1873 says black bass are reported to be very 
numerous in Sunapee. 

The report for 1874 says: 


We found the bass quite plenty in Sunapee Lake last summer, and succeeded in 
catching over 400 with hook and lines for stocking purposes. 


After speaking of the fish in other waters, the report for 1876 says: 


But Lake Sunapee bears away the palm, its waters literally teeming with bass and 
affording splendid sport to the angler. As a hint toward their wonderful increase 
and abundance there, it may be stated that, stocked in 1868, in the season of 1875 it 
is estimated that 3 tons of black bass were taken from the lake. 


On another page it states that in the first of the winter a black 
bass weighing over 4 pounds was caught through the ice, 
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The report of 1879 seems to indicate a revulsion of the former 
enthusiasm over the black bass. It says: 


There is a very strong feeling in many parts of the State that our labors had better 
be confined to increasing our stock of native fish and restoring those once common 
to our waters, rather than to introduce new varieties of scaly foreigners who may 
do more harm than good. Black bass have only been partially a success, and from 
their rapid spread in the Merrimack and Connecticut Rivers may prove to be very 
detrimental to our efforts to restock those rivers with salmon and shad. 


The report for 1881 says: 


One of your commissioners, in going by Sunapee Lake last summer, on his way to 
Clairmont, at 5 o’clock p.m. saw a string of 47 pounds’ weight put on the train by two 
gentlemen who had arrived there at 10 o’clock the same morning. 


In the report of 1888 the commissioner shows cause why the black 
bass is a blessing to Sunapee Lake, in the following words: 


Here I wish to say a word in favor of the much-abused and misunderstood black 
bass. Previous to the introduction of the black bass into Sunapee Lake it was not 
known as a trout lake except to a few in its immediate vicinity, and the catch of 
trout, with the exception of those netted and speared during the spawning season, 
was very small. The lake at that time was infested with large numbers of small 
yellow perch, which destroyed the young trout as soon as hatched. Especially is 
this true of the Auwreolus, they being lake spawners. The black bass have destroyed 
the perch, and their place is now taken by hundreds of the finest trout in the world. 
Here we have a lake noted for its excellent bass fishing, and at the same time one 
of the finest trout and salmon lakes in New England, and no fisherman on the lake 
has ever made complaint that the bass interfered with the trout in any way. 


But again, in the report for 1900 (1901), the commissioners (differ- 
ent ones) say: 

The bass have become so numerous in Sunapee Lake as to satisfy us, if not all, 
that protection should be taken from them for a time in those waters, and fishermen 
should be allowed to take them at all times, and of any size, until their numbers are 
so far reduced as to secure the comparative safety of other fish from their ravages. 

A year ago last August, Commissioners Wentworth and Shurtlef spent two days at 
Sunapee experimenting on bass, and during that time we caught in deep water 8 to 10 
bass, from the stomachs of which we took Aureolus, or white trout, and brook trout, 
which was to us an easy solution of the question which has been often asked, Why 
are there no more small brook trout in Sunapee? 

In the report for 1889 the statement is made that ‘‘black-bass 
fishing was better in 1888 than it had been for a number of years.” 

In the report for 1904, after stating that in Sunapee Lake more 
large salmon were taken the last year than in any one year for 20 
years, they continue: 

In the last 12 years our commission has never planted black bass in waters that 
contained salmon or trout. There is no doubt that in Sunapee Lake, where they are 
very plenty, they have done much to retard the increase of both trout and salmon. 

Lately the conviction seems to prevail among black-bass anglers 
that the fish is not only growing much scarcer, but that it seldom 
attains the size that it formerly did. The season of 1910 was very 
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poor in numbers and size of those caught. The fishing in 1912 was 
much better, but far below that of former years. Others maintained 
that the black bass was just as abundant and as unmitigated a nuisance 
as it ever was. 

It is undoubtedly true that it is only occasionally that good 
catches of sizable bass are made, and that it is, as a rule, only by 
persistent fishing that satisfactory strings of fish of legal size can 
be taken. Notwithstanding this fact, young black bass up to a few 
inches in length seem to be fairly common. During August and 
October of 1910 and July and August of 1911 young from 2 up to 10 
inches in length were observed in considerable numbers in places 
about the shores, especially at the steamboat pier at Blodgetts 
Landing. 

In 1911 the largest fish observed by the writer was estimated to 
weigh 4 pounds and was one of a catch of 17 fish that perhaps would 
run from 2 to 3 pounds each. 

It is also stated that while years ago the fly fishing for black bass 
was unexcelled anywhere, the fish no longer can be caught on a fly, 
due to its having resorted to the deep waters, where it subsists upon 
smelts and other fishes occurring there. This idea arises from the 
fact that smelts are occasionally found in the stomachs of black bass 
and that the fish is sometimes caught at the deep-water fishing places. 
Of course, it is obviously unnecessary for black bass to go into deep 
water for an occasional smelt. In August, 1910, several instances 
of black bass at The Hedgehog fishing ‘‘grounds” were noted. Some 
were seen at not a great depth below the surface and others were 
caught there on short lines, but at no time was one known to be 
taken at the bottom. It was quite evident, at least, that the sup- 
posed deep-water bass were not at the bottom, and their stomach 
contents consisting wholly of insects, when there were any contents, 
supported the evidence. However, the possibility of black bass occa- 
sionally resorting to the greater depths is not disputed. 

While the capture of a few small black bass (about 10 inches in 
length) on The Reef in gill nets by the white-trout spawn takers gave 
rise to suspicion that this fish might include spawn eating in its 
category of harmful traits, the empty stomachs of these specimens 
were circumstantial evidence in its favor. 

That black bass will and do eat other fishes is undoubted. ‘They 
have been known to eat young perch, as has been pointed out in the 
quotations, and the writer's notes show that they also have eaten 
shiners, chubs, young catfish (horn pouts), sunfish, black bass, 
pickerel, and smelts. But at Sunapee Lake during August, 1910, 
and July, 1911, both adult and young were found to subsist mainly 
upon insects and aquatic larve of insects. Perch are stated to have 
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once abounded in the lake; chubs usually abound in such favorable 
waters when their enemies do not preponderate; and pickerel were 
formerly common. It may be inferred, therefore, that black bass 
have been a factor in producing their scarcity. In the case of the | 
perch and the pickerel the bass may have worked two ways: One by 
devouring the fish themselves and the other by eating their food. 
It is probable that when chubs were abundant they contributed a 
great deal to the food supply of perch and pickerel. Being deprived 
of this food, they were driven to other scarcer food, or to food obtain- 
able with greater difficulty, which would tend toward their diminution 
in numbers. 

“Then there is the indinect effect on other fishes to be considered, as 
well as the direct effect on some of them. Pickerel and perch, for 
instance, driven to other food, would eat more of other fishes that 
they did not previously attack so extensively, or else they would 
deprive other fishes of food perhaps already scarce. Thus it may be 
seen that the direct and indirect effects of introducing nonindigenous 
fishes may be far reaching, as has already been pointed out. 

As already suggested, it is impossible to state definitely the effects 
of the introduction of the fish. But it has been shown that certain 
fishes have almost completely disappeared, or have become very 
scarce as the black bass increase in numbers and size. But there is 
another thing that almost inevitably occurs in such instances. The 
fact that a fish exterminates any other fish indicates that the par- 
ticular exterminated form was the most sought or the only one avail- 
able. This food being exhausted, it has to resort to other forms 
which are not so easily obtainable and to feeding upon its own young, 
with the consequences that the introduced fish decreases in size and 
diminishes in numbers. Judging from the foregoing reports of the 
former abundance and size of black bass and the present comparative 
scarcity and decreased size, it would appear that something like this 
has happened to the black bass of Sunapee Lake. 


Pike Percu (Stizostedion vitreum). 


The pike perch is variously known in different localities as wall- 
eyed pike, pike perch, dore, grass eye, yellow pike, blue pike, jack - 
salmon, salmon, white-eye, pike, and pickerel. It is a member of the 
perch family along with the yellow perch. Its natural geographical 
range is the Great Lakes region, upper Mississippi, north to Assini- 
boia and Hudson Bay region, east to Vermont and Pennsylvania, and 
south to Georgia and Alabama. It is by far the largest species of the 
family and the most important commercially. It attains as high as 
20 pounds weight. 
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It is a voracious, carnivorous fish, residing in the colder waters of 
the lake or river that it inhabits, for which reason its successful 
acclimatization in Sunapee Lake would have been deplorable, as it 
there would have inhabited the same waters with trout and salmon. 


Fic. 4.—Pike perch. 


The State Fish and Game Report for 1876 says: 


In May fish were procured from Alburg, Lake Champlain, and some of them planted 
in Sunapee Lake, probably the waters most suitable to successful fish propagation in 
our State. 


Nothing further has been reported regarding this plant, and upon 
the whole it is undoubtedly fortunate that this is so. 


Prercu (Perca flavescens). 


The perch is a common fish in most New England fresh waters, and 
in many places it fairly swarms. It is carnivorous and almost 
omnivorous in that direction. It subsists mainly, however, upon 
small fishes and insects and is very destructive to young fishes and 
fish eggs. 

The perch reaches a weight of at least 2 pounds in some waters, 
but as most commonly known averages not over one-half pound as a 
hook-and-line fish. It is a delectable pan fish, notwithstanding 
prejudices based upon fallacious or mistaken reasons entertained 
toward it. While its young afford food for other species of fish as 
well as itself, it in turn devours the young of others. The perch 
seems to have been indigenous to Sunapee Lake and at one time to 
have abounded there, as indicated in this paper by reference to it in 
connection with the black bass. 

Wherever the perch abound the young are always conspicuously 
manifest about the shores and in shallow water, especially along 
beaches. But in the two seasons that the Bureau of Fisheries party 
made observations at Sunapee not a single young yellow perch was 
seen, and the only adult seen was one 12 inches long found dead at the 
surface on July 28, 1911, below the narrows. It showed no indication 
of having been hooked and there were no other lesions to which its 
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death could be ascribed. The blame for its scarcity in Sunapee Lake, 
as has been seen in the discussion of the black bass, is laid to the door 
of that fish, but there are instances of the complete extinction of perch 
in ponds where there were no black bass or other large fish to devour 
them. This is presumably due to some epidemic or cataclysm that 
destroyed them. A fact that would seem to weaken the contention 
that the black bass is responsible for the disappearance of perch is the 
fact that there are ponds where both species still exist in undiminished 
numbers. But that may be accounted for by assuming the presence 
of other food better suited to the taste of the black bass. 


BATRACHIANS. 


The following observations were made upon the frogs, toads, and 
salamanders of Sunapee Lake and vicinity: 

Hyla versicolor (tree toads) were found in large numbers, breeding, 
April 15, 1910. 

Hyla pickeringu (tree toads) were heard ‘‘calling”’ on April 22. 

Rana cateshiana (bullfrog); one individual was seen in King Hill 
Brook April 22. 

Rana clamatans (green frog) was seen August 12 in Blodgetts 
Brook. 

Rana sp. (tadpoles) in large numbers were observed in a pool near 
the mouth of Blodgetts Brook, October 20. 

Bufo americanus (common toad); many were heard calling on April 
22, 1910, and one was caught in a fyke net at the head of Pike Brook 
dead water, August 16, 1911. 

Diemyctelus viridescens (water newt). The red or so-called land 
form (D. miniatus) was found among the alders bordering Pike 
Brook, April 20, 1910. In shallow water at Soo-nipi Park beach one 
“heavy” with eggs was found, and in Pike Brook a male was taken 
on April 23; also one in King Hill Brook August 25. A number were 
caught in a fyke net set in Pike Brook outlet through the beach, 
August 17, 1911. 

Spelerpes (%) sp. (‘evets”). These salamanders were quite 
numerous in Blodgetts Brook. They are used for black-bass bait. 


MOLLUSKS. 


The mollusks collected at Sunapee Lake have been identified by 
Dr. W. H. Dall, curator of mollusks, United States National Museum. 

Lampsilus complanatus (‘‘clam’’) was caught on a troll hook, 
April 22, 1910; many specimens were gathered in shallow water 
along the sand beach on the south side of Blodgetts Cove. One of 
a ‘‘swollen”’ shape was found near the mouth of Blodgetts Brook 
left by the drying up of the brook, October 20. The species was 
common everywhere on sandy shoals. 
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Planorbis bicarinatus. (Large numbers were found washed up in 
“windrows’’ on the beach at Soo-nipi Park, October 15. Dr. Dall 
pronounced them very large and fine specimens. This gastropod is 
evidently abundant in the lake, especially on sandy shoals among 
the Chara. 

Campeloma decisa (‘‘snails’’). A few specimens were found with 
Planorbis on the beach. 

Physa heterostropha (‘‘snails”). A few were found with the pre- 
ceding and many were collected in a pool near the mouth of Blodg- 
etts Brook, October 20. 


SUMMARY AND CONCLUSIONS.« 
INDIGENOUS FISHES. 


There seems to be very little that can be learned regarding the con- 
ditions of Sunapee Lake and its fish fauna prior to the beginning 
of fish culture. But such evidence as there is indicates that the 
original fauna, with perhaps the addition of the smelt, was the one 
to which the lake was best adapted. 

Native trout.—Tradition indicates that this species once abounded 
and attained a large size, and the present conditions indicate that 
the lake was well adapted to the fish. The abundance of smelts has 
increased its food supply, but, notwithstanding this, it has decreased 
in size and numbers almost to extinction. The decrease in numbers 
is believed to be due to lack of early protection and inadequate 
propagation and to destruction by landlocked salmon. Of the con- 
ditions favorable to trout, about all that remains is the food supply. 

White trout.—In view of all the known facts, it may be concluded 
that the white trout was indigenous to Sunapee Lake and the prob- 
abilities are that it was once small and inconspicuous from its size 
and habits. 

The first knowledge of the white trout dates from its discovery 
spawning on the reef, when the fish ran very large. In the matter of 
time in which to grow, comparing the time of discovery and the date 
of the introduction of smelts into the lake with the discovery of the 
first blueback of large size and the date of the introduction of smelts 
into Rangeley Lakes, all is greatly in favor of the white trout. If 
the foregoing hypothesis is true, the present size of the white trout 


a The request that the Bureau of Fisheries make a study of the biological watt atte weal: ponéibicaso 
Sunapee Lake, in order that it might intelligently advise how to improve and maintain the fishing, origi- 
nated with the Sunapee Lake Fishing Association, whose members are conscientiously desirous of improv- 
ing and maintaining the fishing and are making every active and financial effort to accomplish those 
results. It is therefore hoped that the suggestions and recommendations herewith offered may assist to 
that end. The writer recognizes that his views are not infallible and may prove erroneous, but based as 
they are upon two seasons’ observations at Sunapee Lake, all the literature obtainable regarding those 
waters, and many years of general experience, he can not help feeling that at least some of his opinions 
are well founded. He wishes to state that he alone is personally responsible for them, and no one else 
connected with the Bureau of Fisheries necessarily indorses them. 
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is due to abundance of food, and the food still abounds. So far, then, 
as breeding and feeding conditions alone are concerned, the lake is as 
favorable as ever for the existence of the white trout. 

The other indigenous species are either too scarce or too unim- 
portant to merit further discussion than has already been given them 
in the foregoing report. 


INTRODUCED FISHES. 


The dangers to indigenous forms by introducing alien predatory 
fishes into any lake have been discussed, and have to some extent, 
perhaps, been exemplified in Sunapee Lake, especially with the 
salmon. By the advent of the chinook, unless checked, these dangers 
bid fair to be still further demonstrated, modified more or less by the 
abundance of smelt food at present. 

Of the introduced species only the smelt, black bass, landlocked 
salmon, and chinook have manifested themselves in sufficient num- 
bers to produce any appreciable effect on the conditions and fauna 
of the lake. 

Smelt.—The smelt has been the savior of the salmonids that still 
exist in the lake, for without the smelt the trout doubtless would have 
disappeared long ago or the white trout would have continued small 
and rapidly disappeared before the landlocked salmon and trout 
combined, as in the case of the blueback at the Rangeleys. The 
salmon would not have attained the large size that it did. The small 
salmon would not have yielded so many eggs, and the salmon stock 
would have more quickly become reduced in numbers. 

The smelt evidently does not find sufficient food to cause it to reach 
the size attained in some lakes. (It is possible, however, that the 
Sunapee smelt is a different species from the large ones referred to.) 
But the small size renders it all the more suitable for fish food. 

Landlocked salmon.—This fish, once fairly numerous, has greatly 
decreased in numbers, owing, no doubt, to its inability to find suitable 
natural breeding places and insufficient fish-cultural attention. So 
far as the two species of trout are concerned, this is an advantage, but 
it has been offset by the continued introduction of another salmon. 

Chinook.—Sunapee Lake seems peculiarly favorable to some phases 
of the chinook’s existence, principally that of growth. But regarding 
it enough has already been said to indicate, to the writer’s mind at 
least, that it is uncertain and undesirable. It must be obvious to 
everyone that an indefinitely continuous supply of chinook eggs from 
the West can not be depended upon. ‘Therefore, unless the present 
stock of the lake shows itself self-sustaining, it is a waste of time, 
money, and fish to continue planting it. For the time will undoubt- 
edly come when the supply of eggs must fail, then if the fish has been 
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continued in the lake at even its present number, the disappearance of 
the fishes upon which it feeds will have been hastened. When the 
chinook stock has also gone the lake will be worse off than ever 
before and there will be some who will call for recommendations as to 
how to improve and maintain the fishing.“ 

Black bass.—The black bass seems not to reach as large a size as it 
did in former years or to be so abundant. It has been suggested that 
the small size is due to a scarcity of the formerly more abundant 
eyprinid food, and to its habits being such that it seldom, if ever, gets 
into the deeper waters where the smelt abides. The smelt is occa- 
sionally found in the stomach of a black bass, but in such instances 
probably the smelt was not taken at the bottom. The principal food 
of the black bass at Sunapee, as has been stated, consists of insects 
and their aquatic larve. It is believed, and so stated by some, that 
the almost complete disappearance of the perch and scarcity of the 
pickerel are due to the black bass. This is possibly true, and the 
small size of the pickerel still remaining may be due indirectly to the 
same fish. It is doubtiess of little or no harm to the salmonids. 


a Since this report went to press the Bureau has received a letter from Mr. Ralph 8. Davis regarding the 
status of the chinook in Sunapee Lake in 1913. 4 

Mr. Davis estimates that during the fishing season from 4,000 to 5,000 chinooks, averaging about 3 pounds 
each, and aggregating at least 6 tons, have been caught. He also cites evidence that some chinooks are 
spawning naturally in the lake. 

By applying the figures given by Mr. Davis to what has been stated in this report it is easily seen that 
they support the present writer’s conclusions, and he would have it understood that the recommendations 
based upon those conclusions are offered solely because he believes that they indicate the best means of 
improving and maintaining the fishing in Sunapee Lake. 

Mr. Davis’s statements, therefore, do not necessitate either a revision or repetition of the arguments 
presented in this report. A brief summary, however, may be desirable here. 

Chinooks have gradually increased in numbers each year and in some instances have reached a fairly 
large size. The increase has been directly proportional to the number planted in preceding years, and has 
been manifest only in increased catches by anglers. A few fish approaching maturity and a few in breeding 
condition have been taken. The scarcity of fish in breeding condition indicates a scarcity of fish to reach 
that condition, for the fact that some have been caught during the breeding period suggests that inasmuch 

~ as special efforts were made to find them, had they been plentiful more would have been taken. 

There is no perceptible increase in number of breeding fish, and the average size of fish taken by anglers 
has decreased. 

A few fish reaching breeding condition and reproducing naturally would hardly have an appreciable 
effect on the maintenance of the stock. 

A few only taken and yielding eggs to be hatched artificially and raised to fingerling or older stages would 
not be sufficient to maintain the stock. 

The greater the increase in numbers of fish, the larger the number that will be caught. 

If the catches of past years have not left a sufficient number of breeders to replace, by reproduction, 
those caught, continued plants will probably not do so, without stringent limitations of the catches. But 
even now 5,000 fish permit of an average of only 1 fish every 4 days to each of 200 anglers in the fishing 
season of 100 days. 

It is doubtful whether a supply from outside sources could be maintained indefinitely. 

An increase in number and size of a voracious species signifies an increased amount of food devoured. 

To a lake of the size of Sunapee there must be a limit to the number of fish and the food supply, direct 
and ultimate, that it can support. 

The main subsistence of the chinook, as of other salmonids, appears to be the smelt, but it has been 
shown that the other salmonids may suffer both directly and indirectly from the presence of the chinook. 
If this is not a certainty, there is still the possibility, amounting almost, if not quite, to a probability. 

It would seem, then, that if the foregoing conclusions are correct the longer the plants of chinooks are 
continued the more certain it is that the future of Sunapee Lake is one of inevitable disaster so far as the 
Salmonid are concerned. 
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The present conditions of the fish fauna of the lake appear to be a 
scarcity of everything but smelt, sunfish, black bass, white trout, and 
perhaps chinook salmon, the latter not very abundant and of only 
temporary importance. Of the indigenous fishes only the sunfish and 
white trout are at all common. The sunfish is of little importance 
and the white trout not abundant. If the smelt alone had been intro- 
duced into Sunapee Lake and the propagation of the trout and white 
trout maintained, the writer is firmly convinced that the lake to-day 
would abound with those two species. If it were possible to bring 
the lake back to its pristine condition, the writer would advise that it 
be done and that the stocking of the lake be begun anew and that no 
other nonindigenous species than the smelt be admitted to Sunapee 
waters. If any exception were made it would be in favor of the 
black bass. As such a reversion can not be accomplished, it only 
remains to meet the conditions as they are and attempt to solve the 
problem of stocking and of maintaining the stock in the best way pos- 
sible in accordance with those conditions. 

It has been previously suggested that the original fish fauna, with 
the addition of the smelt, was the one to which the lake was best 
adapted. Those conditions have been upset and the question arises, 
Can they be righted? In order to do that, certain fishes must be got 
rid of. Can this be done? 

The black bass appears to be comparatively harmless so far as the 
salmonids are concerned, so it may be disregarded. 

The landlocked salmon is rapidly vanishing and if allowed to do so 
will no doubt totally disappear i a few years at the most. 

The chinook can not possibly stay if it can not breed naturally 
there, and if no more are planted the lake will soon be free from it. 

Other introduced fish have not appeared at all or in such small 
numbers as to cause no apprehension and therefore may be dis- 
regarded. 

The native trout is scarce in the lake, but by persistent and plente- 
ous planting it may increase in numbers and size again as the land- 
locked salmon and chinook disappear. 

The white trout will also increase in numbers and perhaps in size 
for the same reasons. 

Provided they are properly protected, there will thus be saved two 
of the most attractive native food and game fishes of New England 
waters. 

‘* Native”? and white trout.—It is recommended, then, that land- 
locked salmon and the chinook be allowed to go and their depar- 
ture hastened; that attention be given to the propagation and pro- 
tection of the trout; that each year as large a number as possible be 
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planted in the best tributary brooks or kept in retaining ponds until 
large enough to look out for themselves to some extent in the lake- 
Regarding the selection of brooks, it may be said that the tempera- 
ture of King Hill Brook usually was from 1° to 2° higher than Pike 
Brook in the running water and pools in the woods. The spring 
pools were about the same as in Pike Brook, but the dead water, being 
more open, was considerably higher than the dead water of Pike 
Brook. 

About the middle of August the woodland portion of Big Brook at 
Blodgetts gave the same temperature as Pike Brook, i. e., 58°, and 
Little Brook 2° iower. 

The temperature at Sunapee Brook did not vary much from Big 
Brook at Blodgetts. 

From the foregoing data 1t would seem that Pike Brook is the best 
brook and, in order, Blodgetts, Sunapee, and King Hill Brooks next. 
It is suggested that only Pike and Blodgetts Brooks be used, however, 
and possibly only Pike Brook. 

In a few years, doubtless, the lake would furnish its own breeding 
trout and the expense of buying eggs and young trout would be obvi- 
ated. The white trout still furnishes its own eggs in sufficient num- 
bers satisfactorily to stock the lake in the absence of the predatory 
fishes previously mentioned. It has been suggested that the artificial 
propagation of this species be discontinued and the fish be given a 
chance to show what it can do unaided. The writer believes 1t would 
be unwise to do this, owing to the well-known fact that far more can 
be hatched artificially than under natural conditions. It is recom- 
mended, however, that, if possible, some other method than the one 
in use to collect breeders be devised and employed. 

The brooks used as fish nurseries should be constantly closed and 
guarded for a number of years at least. 

A close season for taking trout of either kind in the lake is recom- 
mended, from September 1 to May 1 (or until the ice has broken up 
in the lake, if preferred). No ice fishing should be permitted. It 
should be permitted to retain no trout of either species taken in the 
lake under 12 inches in length. Only single hook should be per- 
mitted, whether bait hook, fly, or other artificial lure. This is not 
intended to exclude two or three ‘‘single’’ hooks on a smelt line or 
two or three flies on a cast, but to exclude the use of gangs and 
grapples. An angler ought to be satisfied to fish for trout with one 
rod and with one hand line for smelts for bait. The practice of set- 
ting lines or rods over night from wharves, piers, and the shore or 
leaving them unattended at any time should be discontinued. The 
quantity of trout of either or both kinds legally to be taken by one 
man in one day should not exceed 10 pounds, 
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Salmon.—The foregoing applies to efforts to revive the native trout 
fishing and to improve the fishing for white trout, which the writer 
firmly believes can be done only, as said before, by ridding the lake, 
or allowing it to rid itself, of the undesirables previously mentioned. 
If, however, it is insisted that there must be salmon, let it be the 
landlocked salmon. It is undoubtedly as undesirable as the chinook 
in its fish-eating propensities and capabilities, and with an extensive 
cultivation of it in the lake the writer must repeat that he firmly 
believes both species of trout would eventually become extinct. 
But the landlocked salmon is superior in many ways to the chinook. 
It probably will reach as large a size as the chinook in Sunapee 
Lake; it is a much gamer fish; it bites as readily and it takes the 
artificial fly, which the chinook does not; it does not necessarily die 
after spawning, which the chinook always does; it is Just as good 
eating; and a supply of eggs or young is much more easily and 
cheaply obtained. 

Besides all this, Pike Brook and perhaps some others could be 
made accessible in breeding time and the stock be made again self- 
sustaining. The brook could be made accessible by digging or dredg- 
ing through the beach and walling the channel jetty-fashion with 
logs. When the brook is not too dry this would cause a current 
that would keep the channel clear of sand. There is, however, 
usually plenty of water in the fall to permit the ingress of salmon if 
there were a channel of this kind through the beach. 

In the place of gill nets, it is suggested that pounds or traps be set 
near the mouths of the brooks for the purpose of taking the salmon, 
as well as the trout, in the breeding season. 

Salmon fry or fingerlings could be planted in the brooks. If 
retained in hatchery pools until a year or more old they could with 
more safety be placed in the lake. The planting of fry in the brooks 
in spring is recommended, if it is desired to economize in expenses. 
It is believed that fry planted m the brooks in the sprig would pro- 
duce better results than larger fish in the fall planted in brooks or 
lake, owing to the greater abundance of natural food at that time 
and during the summer. The only objection appears to be the pos- 
sibility of the brooks drying up to such an extent during the summer 
as to leave the fish stranded. It is not likely that there will be 
severer droughts than during 1910 and 1911, and it has been shown 
that during those two summers there was sufficient water in Pike 
Brook and Little Brook at Blodgetts. Besides, young salmon will 
endure higher temperature than trout, and the pools of the meadows 
are always comparatively deep and not too warm for salmon. It is 
advised that a close time for landlocked salmon be for the same 
period as the trout. It is suggested that a salmon 12 inches long is 
a rather small fish of its kind, and the writer would advise making 
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the minimum limit 15 or 16 inches at the lowest, and the quantity 
legally to be caught in one day not to exceed 20 pounds (or one fish), 
including other species. The apparatus of capture should be restricted 
as in the case of the trouts. 

Chinook.—If the planting of chinooks is continued, it is recom- 
mended that they be planted in the brooks mentioned, that breeders 
be secured if possible by the method suggested for landlocked salmon 
and trout, and that the fishing regulations be the same as for land- 
locked salmon. | 

Smelt.—As has been said, the smelt has saved the day so far as it 
has been saved. The smelt is very abundant in the lake at present. 
It is a prolific fish, which it has to be to offset the many adverse 
conditions that it has to contend with. Let alone, its habit of spawn- 
ing in brooks insures a permanent and continuous stock of smelts, 
for in the brooks the eggs are comparatively free from enemies. 
Trout and young suckers feed upon the eggs to some but an inappre- 
ciable extent. The practice of dipping smelts as now carried on is 
not only very destructive to smelts but to their eggs. Besides the 
smelts caught, many are trampled upon and killed by the fishermen 
wading in the brooks. The eggs are also trampled upon and loosened 
and carried away by the current. Those eggs that escape one night 
are likely to be destroyed the next, together with newly deposited 
ones. It is well known that brooks that have been excessively 
fished have in time been abandoned by smelts, and in the case of some 
ponds the stock of smelts thus seriously depleted. The writer 
recognizes the prevalent desire to dip smelts and sympathizes with 
it, for the smelt is one of the most delectable pan fishes, and in Sun- 
apee Lake can be taken at no other time or in no other manner in 
sufficient numbers to afford even a small mess. 

It is recommended that the dipping of smelts be not prohibited, 
but the open time shortened or allowed for one or two nights in each 
week during the spawning run, and the catch by each person limited. 
Also, that the place of fishing be restricted to the lower part of each 
brook: In Blodgetts Brook to below the junction of the two branches; 
in Pike Brook to below the lower bridge; and the other brooks to be 
correspondingly restricted. All dipping should be done from the 
bank, with no wading in the brook. 

Suckers.—It is recommended that the spearing of suckers be per- 
mitted during their spawning run, but from the banks of the brooks 
and not by wading in the streams, as the migration of the sucker 
for spawning takes place before the smelt eggs are hatched. No 
limit need be put on the catch or restrictions on the places of catching 
suckers. 

Black bass.—The open season for black bass, if it is desired to pro- 
tect them during the spawning season, should not begin before July 
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1, but may continue throughout the season. Its legal length should 
be not under 10 inches, and the other fishing regulations regarding 
methods of capture, as in the case of the trouts, should apply to it. 

Species for introduction.—It is also recommended to stock the lake, 
if possible, with one or more species of cyprinids, preferably the 
redfin (Notropis cornutus), golden shiner, ‘‘roach” (Abramis cryso- 
leucas), and gray chub minnow (Couesius plumbeus), which abound 
in many New Hampshire waters and perhaps in the smaller ponds 
not very remote from Sunapee Lake. The writer would exclude 
the two chubs, if possible, at least would make no effort to get them, 
if one or all of the others are available. 

These minnows could be planted in the dead water of the brooks 
and they would soon become abundant if a large enough initial stock 
is planted. The gray chub minnow is primarily a lake fish, swim- 
ming in schools, and ascending streams to spawn much as the smelt, 
but somewhat later in the season. It would afford food for the 
black bass and pickerel as well as other fishes. 


Notr.—On page 46 it is stated that there seem to be no records 
of brown trout planted as such in Sunapee Lake, but in an article 
entitled ‘‘Pacific Salmon in Eastern Waters” (Forest and Stream, 
Mar. 2, 1912), Dr. John D. Quackenbos writes that in 1897 he planted 
that species in an entering stream, and he ascribes to that plant the 
14-pound trout referred to on pages 46 and 47 and shown on plate vu 
of the present report. 
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THE PROTECTION OF FRESH-WATER MUSSELS. 


By R. E. Coxer, Ph. D., 


Director United States Biological Station, Fairport, Iowa. 


PRESENT CONDITIONS. 
THE MUSSEL INDUSTRY. 


The history of the fresh-water mussel industry gives illustration 
of the promptness with which an American industry may be de- 
veloped once the pathway is found. Undertaken in a small way 
scarcely more than a score of years ago, the manufacture of pearl 
buttons began almost immediately to assume the proportions of an 
important national industry. As early as 1898, when the enterprise 
was only 6 years old, there were about 50 factories in more than a 
dozen towns along the Mississippi. With improved machinery and 
methods further expansion occurred, until within a few years the 
output approximated 30 million gross of buttons, with a value of 
many millions of dollars. The growth of the industry has continued 
to the present time, but exact figures will not be available until the 
Bureau has completed a statistical survey now in progress. 

Not less important has been a resultant economic change, or modi- 
fication of custom, that has affected practically every person in the 
country. Where marine pearl was in rare use, fresh-water pearl, 
with its quality and price, came to fill a universal requirement. 
In one decade pearl buttons were high in price, used only upon the 
better clothing, and commonly saved when clothing was discarded, 
while in the most general use were buttons of metal or agate or wood, 
which rusted or broke or warped. In the next decade good pearl 
buttons, neat and durable, were available to everybody and used upon 
the widest variety of clothing. A former luxury had become a 
common necessity. 

Coincident with the rise of the manufacturing industry, there 
developed an important and widespread fishery, directly employing 
thousands of persons and indirectly affecting persons and com- 
munities of varied occupation. Commencing on the Mississippi 
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River, the fishery gradually spread from stream to stream, passing 
from depleted territory to new and rich fields, until it embraced prac- 
tically the entire Mississippi Basin and a portion of the Great Lakes 
drainage, from Minnesota to Louisiana, north and south, and from 
Ohio, West Virginia, and Tennessee on the east to Arkansas, Kansas, 
and South Dakota on the west. 


DEPLETION OF THE RESOURCES. 


Extension of territory could not be continued indefinitely. While 
up to the present time the industry has not failed to obtain shells in 
quantity sufficient for the market demands, it has become perfectly 
clear that the perpetuation of the industry as one producing a staple 
product that is both good and within reach of all people depends 
upon successful propagation and effective protection. The supply is 
now maintained by regularly invading new territory (and it is 
scarcely possible to go farther in this direction), by seeking out the 
smaller tributaries of the mussel streams, which could not formerly 
have been worked with profit, and in some measure by the devising of 
methods that are more effective in capture of mussels. Notwithstand- 
ing these developments, all of which indeed conduce to more exhaustive 
fishery, an increasing proportion of very small shells is being taken, 
the bottoms are being more thoroughly cleaned, and the price of shell 
has advanced to a relatively high figure. 

A high price for shell has, of course, its advantages. It is good 
for the fishermen, provided they can find the shells, and it stimulates 
the manufacturers to eliminate waste and to use the most economical 
methods. On the other hand, if unbalanced by protective restric- 
tions, a continued rise in price is of disastrous consequence. It im- 
poverishes the beds by driving the fishermen to the most exhaustive 
manner of fishing; even the very smallest shells that can be captured, 
which should never be removed from the beds, are taken and mar- 
keted, and this, unfortunately, is the actual case at the present time. 
(See pl. 1.) Ultimately the higher price of shell becomes an ele- 
ment in the price of the finished product and is paid by the public at 
large without corresponding advantage to a single person connected 
with the industry. 

Let it be repeated that a high price to the fishermen is desirable, 
but in the present condition they reap no benefit. A higher price 
for a disproportionately smaller product brings no added _ profit. 
None are so directly interested in the conservation of mussels as the 
fishermen themselves. 

Of what advantage is it to the fishermen of the Wabash River, 
or to the State of Indiana, that shells are now more valuable, when 
a river that once supported a really important shelling industry is 
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now practically depleted? Wherein is the benefit to Illinois, when 
only one fisherman can engage in shelling to-day where six worked 
with profit five years ago? What profit will Arkansas find, when its 
rivers are now the scene of the most exhaustive mussel fishery ever 
known and the future is being robbed by the removal of infant shells 
that are shipped to the markets to be subsequently thrown into the 
discard by the manufacturers as too small for any useful purpose ¢ 


THE INTERESTS OF THE COMMUNITY. 


An earlier general interest in the subject would have been 
awakened had there been a better knowledge of the importance of 
shelling industries to the communities at large. As an illustration, 
the case of Madison, Ark., may be mentioned. The town itself has 
a population of about 300 and is supported by lumbering, farming, 
and fishing industries. During each of the past two years shells 
and pearls have been marketed at this place to the value of about 
$20,000. This was a crop that could be counted upon regardless of 
weather conditions during the season, and it constituted a substan- 
tial element in the income of the community at large. Can this 
income be counted upon in the future? A dozen years ago fisher- 
men made their wages when shells brought $4 per ton, and they can 
do no better at this time, when they receive $23 per ton. In 1913 they 
took 200 to 300 pounds per day, where originally they made daily 
hauls of 1,000 to 1,800 pounds. The shells are now, it appears, about 
one-sixth as abundant as they were a dozen years ago. This is a 
rapid rate of depletion, and it is evident that the future can have 
little to offer unless something is done to insure the self-perpetuation 
of the mussel beds, 

The town of Black Rock, Ark., which has a population of about 
1,000, offers an illustration where both fishing and manufacture 
are involved. It is estimated that approximately $50,000 is brought 
into the town and the territory about it each year, of which by 
far the greater amount is paid out in the town of Black Rock itself. 
What does the future hold for this place? Reliable information 
shows that while a few years ago a sheller could take 1,200 pounds 
or more per day from the Black River at Black Rock, the daily 
catches now run from 100 to 200 pounds. Although shells are bring- 
ing about $20 per ton, there is scarcely a daily wage to be made, 
and as a consequence the shell fishery immediately about Black 
Rock is almost negligible. The shelling is now prosecuted princi- 
pally above Black Rock, in the upper waters and tributaries of the 
Black River, as about Pocahontas and elsewhere. The process of 
depletion is unchecked and the condition is clearly such as to awaken 
ihe enlightened sentiment of the community and the State at large 
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to support measures that will insure permanent life and prosperity 
to the industry. Here is a business that yields a relatively fixed re- 
turn in comparison with agricultural industries, which are so gen- 
erally affected, favorably or unfavorably, by the vicissitudes of 
weather conditions. 

It is of much more immediate concern to the community at large 
than it is to the purchasers of shells or to the shellers themselves 
that the resources of a particular region should be conserved. It is 
a comparatively simple matter for the manufacturer to strip his 
plant and to remove his machinery to another locality with unde- 
pleted resources; it is an easy thing for the sheller, with his scant 
equipment in a house boat, to float down the river, looking to find 
another temporary home where his labors may be more profitable. 
Tt is the interest of the community that is threatened. The loss of 
a substantial industry affects the profits and the welfare of innumer- 
able persons who may have known little of their indirect interest in 
a business in which they did not immediately participate. The com- 
munities most immediately affected are those of the river towns 
which, as a general rule, are too limited in their sources of fixed 
income. 

From the standpoint of community economy, an unfortunate fea- 
ture of the mussel fishery, as it has been pursued up to this time, has 
been its nomadic character. The policy everywhere has been to clean 
up the beds of a locality, or of a stream as a whole, and then to move 
to new regions. Temporary cutting plants, or “ factories,” have fre- 
quently been established in the vicinity of active shelling, to move 
subsequently as the local fishery passed away. Only the larger and 
more firmly established branch plants of the principal factories have 
maintained a fixed location. 

Tt will be brought out later in this report that it does not appear 
possible to insure the best condition of the mussel beds, except by 
some plan of rotation; but it would be desirable and favorable to the 
interest of all for the mussel fishery to be a permanent and depend- 
able feature of the industrial life of the broader communities, if not 
of particular restricted localities. 

The perpetuation of the mussel resources may well receive the 
best consideration of every State concerned and of the National 
Government as well. It affects the welfare of thousands of shellers, 
of hundreds of river towns over the broad Mississippi-Missouri 
Basin, of manufacturers and laborers, east and west, and, it might 
be said, of every user of pearl buttons, which comprises practically 
the entire population of the country. 

The Government and the States can accomplish the desired object 
by two principal means—artificial propagation and legislative pro- 
tection. It is the province of the present paper to deal primarily 


PROTECTION OF FRESH-WATER MUSSELS. 7 


with the subject of protective measures, but it will be advisable to 
give first an abbreviated account of the conditions and possibilities 
of artificial propagation, especially as the results of propagation will 
be greater or less according to the degree of protection extended to 
the young mussels. 


ARTIFICIAL PROPAGATION OF MUSSELS BY THE GOVERNMENT- 
ESTABLISHMENT OF PROPAGATION. 


The Bureau of Fisheries has always maintained an active interest 
in the development of the fresh-water mussel fishery of America, 
which, in its importance and breadth of territory, is entirely unique 
in the world... As early as 1897 and 1898, the shell fishery being then 
only 4 or 5 years old, the Fish Commission undertook investiga- 
tions relating to the various phases of the industry, and several re- 
ports were published dealing with the natural history of mussels, the 
shell and pearl fisheries, and the button industry. In a general report 
on the subject Dr. Hugh M. Smith then recommended measures for 
the protection of mussels. No action followed, and in consequence 
the scene of the most important fisheries has greatly shifted since 
that time. 

Some years later there began a special investigation of the repro- 
duction of mussels, which resulted in the methods of artificial propa- 
gation as developed by Prof. Lefevre and Prof. Curtis, of the Uni- 
versity of Missouri, in association with the Bureau. The Government 
then established the Fairport Biological Station to engage in the 
propagation of mussels and the studies of mussel problems, besides 
exercising wider activities in fishery investigations. For a number 
of years field investigations relating to the distribution, habits, and 
conditions of life of the mussels have been prosecuted by the staff and 
associates of the Bureau throughout the Mississippi Basin. 

For the first two years at the Fairport station mussel propagation 
was carried on in an experimental way, but beginning with 1912 the 
practical operations have been conducted upon as large a scale and 
over as wide a territory as the available resources permitted. During 
the past two years mussels have been propagated chiefly in the Mis- 
sippi River from Lake Pepin, in Minnesota, to New Boston, TIl.; in 
the Wabash River in Indiana, and in the White and Black Rivers of 
Arkansas. During the year ended June 30, 1913, about 150,000,000 
glochidia, or young mussels, were put out, and in the first half of the 
present fiscal year that number is fully equaled. Such figures appear 
large. It is not difficult by the methods of propagation to handle 
considerable numbers of glochidia; indeed, it is necessary to work 
on an ample scale, for in mussel propagation, as in most forms of 
fish culture, what we can now do is to aid the young over the most 
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critical period in their life history, after which they must be left to 
continue the struggle for existence by their own efforts. 

We therefore plan to work in such a way that, even with the 
liberal discount that nature will surely apply to our returns, there 
may be left a real measure of benefit gained without undue cost. 
Many of the young will be lost from falling upon unsuitable bot- 
toms and from many other unfavorable conditions, such as confront 
every young mussel in nature with more or less frequency. We would 
like to remove all of the unfortunate conditions productive of loss, 
both to the mussels that we put out and to those that are propagated 
entirely by natural means; but this, of course, is not possible. 
There are, however, artificial conditions which do injury to the 
younger mussels, and it is both desirable and practicable to prevent 
such damage as far as can be done reasonably. 


RESULTS DEPENDENT UPON PROTECTION. 


In the regular fishery for mussels the beds are continually dragged 
over with rakes, tongs, crowfoot hooks, or dredges. It is inevitable 
that the young mussels will suffer to some extent from this process. 
Tt is quite unnecessary, however, for the “infant” mussels, many of 
them too small for any use at all and many more too small for any 
economical or proper use in manufacture, to be entirely removed 
from the beds. Mussels are thus uselessly destroyed that might be 
left to grow to a size at which they would be both commercially 
valuable and properly usable; meantime, too, they might take their 
natural part in the reproduction of the species. 

Furthermore, it would be desirable to leave portions of the rivers 
entirely undisturbed by the operations of shelling during periods ef 
some years, This would accomplish a double object—it would leave 
the best conditions for the natural reproduction of the remnant of 
the old stock and for the growth of the young mussels and at the 
same time it would create a series of reserves in which artificial 
propagation could be carried on with the best conditions for maxi- 
mum results. In such closed regions the young mussels would have 
to contend against only the normal unfavorable conditions which 
all mussels have ever had to withstand, without an added toll of 
destruction being taken by the direct and indirect effect of the opera- 
tions of men. 

The simple “closing” of a depleted region, if the exhaustion has 
not proceeded too far, may be expected to lead to sure betterment, 
and even in time, if the closure were for a very long period, to a 
restoration of the former condition when mussels were so richly 
abundant. It will be advisable, however, to supplement natural 
processes by the methods of artificial propagation in order that the 
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replenishment may be hastened and a greater result gained in a 
shorter time. We have to contemplate that the beds that may be 
closed will have to be reopened after a definite period, for the fisher- 
men can not afford to work indefinitely on restricted and depleted 
areas, and the supply of available shells must be maintained. A 
proper solution as fair as possible to all will be found in a plan 
of rotation which will give rest periods to the different portions of 
a river in succession. Let this measure be supplemented as far as 
may be by Government or State propagation of mussels in the resting 
regions, 

It is apparent that artificial propagation and protection are inti- 
mately related. Restrictive measures alone will yield benefits, but 
these will be greater if the protection is followed up by well-directed 
propagation. Artificial propagation pursued independently may be 
expected to bring results, but the advantages will be considerably 
diminished if no steps are taken to lessen the unnecessary destruc- 
tion of the young mussels thus given a start upon life. — 


PROTECTION. 
ESSENTIAL CONSIDERATIONS FOR EFFECTIVE LEGISLATION. 


Although at least 20 States participate directly in the mussel fish- 
ery for the shell trade, only 2 or 3 of these have taken any action 
of any kind for the protection of the resources. In some others 
measures have been proposed at various times, but without receiving 
favorable consideration by the legislative bodies. Indeed, it is prob- 
ably well that this is the case, in view of the fact that there has been 
no general presentation of the case from all sides to aid in a just 
consideration of the matter. The Bureau is prompted to make this 
report in the hope that suggestions based upon a long-continued 
investigation of the shelling industry in all its phases may be of 
material aid to the responsible bodies concerned in the determination 
of how best to perpetuate the mussel resources, giving due regard to 
the local conditions involved. 

Any legislation to be most effective must fulfill certain general con- 
ditions. It must be based upon just consideration of the welfare of 
all classes legitimately interested in the business, including shellers, 
buyers, manufacturers, and the public generally. This is important 
not only because fairness demands it but because it is manifestly 
impracticable to enforce a law which is framed in disregard of 
economic requirements. A Jaw that makes possible the creation of 
a monopoly, or one that drives the buyers and manufacturers from 
the territory, or that sacrifices the good of the industry to revenue 
production to the State, would be so manifestly unsound that further 
comment seems unnecessary. 
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Nevertheless, the element of sacrifice can not be entirely eliminated. 
Tn this case, as in others, ultimate benefits can scarcely be obtained 
without some temporary sacrifice, although it should be aimed to 
make the immediate loss felt as little as possible. It is the unwill- 
ingness of individuals to make voluntary sacrifices, independently, 
for the good of the mussel beds that makes legislation of any kind 
necessary. There is a demand for legislative action only because, in 
the end, the welfare of all parties concerned is dependent upon the 
promotion of abundant growth of mussels. . 

Finally an eminently desirable feature of any legislation ig that 
it shall be so simple, plain, and undebatable as to minimize the diffi- 
culty of enforcement. Coupled with this there must be not only an 
effective penalty but machinery of enforcement that will work simply 
and certainly. 

The measures to be proposed will be considered in the light of 
these requirements, together with the basic conditions offered by the 
natural history and the conditions of life and reproduction of the 


mussels. 
EXAMINATION OF PROTECTIVE MEASURES. 


TWO MEASURES FOR IMMEDIATE APPLICATION. 


As appears from the remarks hitherto made, the restrictions which 
are immediately required for the preservation of the shell resources 
ace 

(1) The imposition of size limits for the protection of young 
mussels. 

(2) The adoption of a plan of rotation of closed regions, whereby 
the mussel beds may be given the best opportunity for propagation 
and growth. 

We do not at this time advocate any other limitations, and it will 
be attempted to show that these are so simple to apply and so prom- 
ising of effectual conservation that it is strongly advisable not to com- 
plicate the situation by a needless multiplicity of restrictions. These 
two measures will be fully discussed in subsequent sections of the paper, 


MEASURES NOT SUITED TO EXISTING CONDITIONS. 


Two other measures that have been more or less frequently pro- 
posed are the provision of a closed season during certain months and 
the restriction of the methods of taking mussels. While it is the 
purpose of the present* paper to discuss more especially the positive 
suggestions that are offered, it is not out of place to give briefly some 
of the reasons for exclusion of measures which may have been sug- 
gested by friends of the industry with sincerity of purpose and which 
are not upon their face devoid of merit. Always let it have the first 
place in our minds that the one object in view is not to hamper but 
to develop the mussel fishery. 
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Closed season of months.—The aim in establishing a closed season 
for the mussel fishery during a portion of the year is either to protect 
the mussels from disturbance during a breeding season or else to 
diminish the extent of the fishery by limiting its duration. 

It might be very proper to protect the mussels during the active 
breeding season, if such a season could be defined; but, as a matter 
of fact, the various species of mussels in any particular stream have 
different seasons of breeding. The mussel industry is based upon a 
considerable number of species of economic mussels. There is a 
group which has a short breeding term during the summer months. 
Such are the species known commercially as “niggerhead,” “ pimple- 
back,” ‘“ monkey-face,” ‘“ maple-leaf,’ “ blue-point,” ‘“ three-ridge,” 
etc. The “washboard” seems to have an intermediate breeding 
term during the early fall, though it may be that in some cases it 
carries its spawn into the winter. Many of the more important 
species of mussels have a long term of breeding; in the latter part 
of the summer and in the early fall the eggs are deposited into brood 
pouches within the shell of the female, and there, after they hatch 
and develop, they are carried over the winter, to be liberated in the 
spring and early summer.* Of this kind are the “ mucket,” “ sand- 
shell,” “ pocketbook,” “ butterfly,” and others. 

In view of the variety of commercial mussel species and the di- 

versity of breeding seasons, it does not appear practicable to deter- 
mine upon a closed season that will accomplish its particular purpose. 
The Illinois law prohibits the taking of mussels in any navigable 
water in that State between the Ist day of October and the 1st day 
of April; but, as illustrating how such a measure may apply in a 
particular case, practically all of the mussels in the principal river 
of that State—the Illinois River—are short term or summer breeders, 
spawning some in June, July, and August, others in October and 
about that time. Only a few carry the spawn, after its development, 
through the winter. 
- The principal objection to an enforced interruption of the fishery 
during a period of months is that it deprives the mussel fishermen 
of the right to earn a living by their profession during a portion of 
each year. This objection has real weight, and should be overborne 
only by decided advantages to be gained from a closed season. 

Restricting the methods of fishery—The principal implements for 
taking mussels are the crowfoot bar, the rake, the fork, the tongs or 
scissors fork, the dip net, and the dredge. These several pieces of ap- 
paratus are variously adapted to conditions of depth, rate of current, 
and character of bottom, as well as to the aptitudes and customs of 
the fishermen. Before a method should be prohibited it should be 


“Possibly these mussels liberate glochidia to a limited extent during the fall and win- 
ter; but the general statement is well founded. 
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known that it can be replaced by one of the more suitable methods, 
or else that it is so positively injurious as to require its elimination. 
The only implement of capture against which complaints are gen- 
erally made is the crowfoot hook, but this is the only method in gen- 
eral use which is adapted for taking mussels in the deeper water, and 
it is probably in more common use than any other method. Perhaps 
in time improvements upon this hook will be adopted to lessen its 
injuriousness, or other methods capable of replacing it will be better 
known. In the light of present conditions it would work an unneces- 
sary hardship upon a very large number of fishermen to prevent its 
use, especially when it appears that the protection of the mussels can 
be accomplished by methods more equitable to all concerned. 

Still other measures have sometimes been advanced looking to the 
limitation of the number of shellers to be permitted to work within 
a given territory or to the leasing of shelling rights. Since such pro- 
posals have not yet been offered in connection with any properly 
worked-out plan by which serious injustice would be avoided and the 
interest of the public safeguarded they may be dismissed with the 
remark that it is not simply the protection of mussels that is desired 
but the protection of the mussels for human use without interference 
with common human rights. The absence of inherent wrong in an 
idea does not commend it if it carries within itself the seeds of its 
own defeat by a method of application, or a want of method, that 
allows opportunity for manifestly unjust and intolerable conditions 
to arise. 

There remains to deal with the necessity for the two measures that 
are advocated and to discuss the methods of application. This can 
be more adequately done in distinct sections. 


SIZE LIMIT—NECESSITY AND APPLICATION. 
EXHAUSTIVE NATURE OF THE FISHERY. 


The necessity for imposing restrictions upon the size of mussels 
to be removed from the beds is brought out more clearly by the 
photographs than could be done by any lengthy discussion. All 
of the shells shown in plates 1 and im were actually taken for 
market, sold, and shipped to the factory. The smallest ones (in the 
three upper rows on plate 1) were not wanted at any factory; they 
were bought only because the fishermen had thrown them into the 
piles along with the larger shells, “to add weight.” Most of the 
very smallest shells, those under 1 inch in length, are subsequently 
lost in handling, by falling through the forks or otherwise wasting 
as they are thrown into the car or from the car to the bin. None of 
the shells in the three upper rows of plate 1 would ordinarily be 
used by any manufacturer. It is true that some of the shells shown 


PLATE |. 


HE THREE LOWER ROWS 


PLATE II. 


LARGER SHELLS MARKETED AND ADVANTAGEOUSLY USED. 


About one-half actual size, which is shown in inches at left of plate.] 
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have had one blank cut out, and these were actually cut at a com- 
mercial plant, but the instance was a very rare one and was certainly 
unprofitable. Even if the manufacturer desired it, the cutters will 
not handle shells from which only one blank can be cut, since the 
waste of time outweighs the saving of material. 

Consequently all shells less than about 14 inches in length. no 
matter what the quality, are thrown into the discard. There can 
be no difference of opinion as to the pure wastefulness of taking shells 
of this size. 

The shells shown in the illustration are not the smallest that could 
be found. Some shells observed in the fishermen’s boats were only 
one-half inch in the greatest diameter. Out of the water these 
are entirely without use. The fisherman who saves them, thinking 
that they add weight to his heap, would doubtless be surprised to 
learn that he would have to handle several times and clean 200 of 
such shells to add 1 cent to his earnings, for it would take nearly 
half a million of them to make 1 ton, 

The shells in the fourth and fifth rows, counting from the top 
in plate 1, are used at the factories when received, and are some- 
times particularly favored where the quality is as good as in those 
from many Arkansas rivers, and the shells will yield two or three 
blanks of 16 to 20 lines. Such blanks are of a suitable thickness and 
work up economically besides having a good quality. Some of the 
shells in these two rows show how blanks of 18, 16, and 14 lines are 
worked out, a “line” in button measure representing the. fortieth 
part of an inch. 

The use of shells taken between 14 and 2 inches in greatest diameter 
does not, therefore, like the marketing of those under 14 inches, repre- 
sent absolute waste, but it does denote relative waste or real short- 
sightedness from the economic point of view. Shells of this size will 
average about 30,000 pairs to the ton, while mussels of such a practical 
size as 24 inches will average only 15,000. The number of blanks ob- 
tained from a ton of shells of the latter size would be just the same as 
from a ton of the smaller shells, notwithstanding that only half as 
many shells are handled. We are thus, when using the smaller shells, 
depleting the mussel beds at twice the necessary rate without any 
corresponding advantage. 


WASTE ILLUSTRATED. 


There is given below a table that will repay careful examination 
as illustrating the wastefulness of using the small shells. While the 
figures must be understood to be only approximate, they are based 
upon careful weights and counts of a number of shells from several 
localities. The shells were all “niggerheads” and were all obtained 
after shipment to factories. 
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The first two columns show the limits of size for each lot used, the 
greatest diameter being the basis of measurement. 

The third column shows the approximate number of pairs of shells 
composing a ton, the unit of purchase; multiplying this number by 2 
would give the number of single shells per ton, 

In the fourth column there is given, in the case of the critical 
sizes, the number of 18-line blanks readily taken from a single shell 
(which is one-half the number yielded by a pair of shells, or an indi- 
vidual mussel). 

The fifth column indicates the number of gross of blanks, by com- 
putation, yielded by a ton of shells. This computation is based upon 
the cutting of 18-line blanks (not the larger 20-line blanks that have 
been taken from some of the larger shells in the illustration). Some 
of these shells are cut excessively close to the tips, on account of 
taking too many larger line blanks. It must be understood that dif- 
ferent sized shells are adapted for different lines of buttons. The 
data herein is for comparative purposes only. 


TABLE OF Sizes, WEIGHTS, AND BUTTON PRODUCTION FOR NIGGERHEAD SHELLS 
(APPROXIMATE FIGURES). 


Longest dimension. Tank 
Number oie Quantity| Refer to 
of mussels encinela of blanks} illustra- 
Greater Less per ton. P shell” per ton. tion. 
than— than— , 
Inches. Inches. Gross. Plate I— 
3 1 4S 000K acme stial Seeeiceetacts ist row. 
il 1} 1101000) || See oe aca eee 2nd row. 
14 1k ECU) See eee Be EN AE 8 3rd row. 
12 13 33, 000 2 917 | 4th row. 
1: 2 26, 000 3 1,008 | 5th row. 
2 21 20, 000 4 1,111 | 6th row. 
Qt 2h 15, 000 5 1,042 | 7th row. 
23 22 10, 500 6 875 | 8th row. 
Grad- 
ually || Plate II— 
2 3 8, 500 a7-8 dimin- ||1st row. 
3 34 6, 200 a10 ishing |J2nd row. 
33 4 4,000 a12 to less |)8rd row. 
A a Shacks 3, 200 ai4 than |/4th row. 
650 per 
ton. 


eee eo lmaeing this table only a few of the larger-sized shells were available, so the estimates 

It may be seen from the table that a marketable ton of nigger- 
heads could be composed of the shells of 3,200 or of 33,000 mussels, 
according as the shells were 4 inches in length or only 14 inches. Asa 
matter of fact, no marketed ton is ever composed of mussels of an 
exactly uniform size; furthermore, the extremely large niggerhead 
shells are very rare and generally not very desirable on account of 
inferior quality and disproportionate waste. A ton of shells from 
a region of depletion will also include a number of the smallest and 
not strictly marketable shells. 
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Now, let us take a concrete illustration: Several counts of mussels 
gathered by shellers in the White River near Clarendon, Ark., were 
made in October, 1913; from these an average was taken that fairly 
represents the catches being made at that time in that region. It was 
found that 60 per cent by number of the shells taken were of a size 
less than 2 inches in greatest dimension; also that a ton of shells 
comprised 20,500 pairs, of which 12,300 were less than 2 inches. Now, 
it is evident that if these smaller shells were returned to the bed 
we would be depleting the bed less than one-half as fast as at present. 
This would be the substantial advantage that such a size limit would 
have to the mussel beds; and any advantage to the mussel beds is an 
ultimate advantage to the fishermen, manufacturers, and all others 
in any way dependent upon the perpetuation of the mussels. Under 
the working of a 2-inch size limit, 60 shells out of every 100 then 
being taken on the niggerhead beds of that vicinity would have been 
thrown back. This seems to be asking a good deal, but not so much 
as at first appears, for the undersized shells constitute only 38 per 
cent of the weight or selling value of the shells taken. 

On the other hand, both sheller and manufacturer would be saved 
the trouble of handling over and over again an unnecessarily large 
number of shells. A ton of shells (from the same locality) com- 
prising only those above 2 inches in greatest dimension would con- 
tain about 13,000 pairs, or 387 per cent less than the number now 
found in a ton (20,500), while these shells, the smallest ones being 
eliminated, would produce at least 10 per cent more buttons of 
corresponding: sizes. 


SIZE LIMIT IN RELATION TO ECONOMY. 


The figures given above are, of course, based upon counts and com- 
putations of shells from a particular locality and must not be as- 
sumed to have any general application, but the facts and principles 
derived do have a universal bearing. If such a size limit as 2 inches 
is adopted, the saving to the mussel beds and to the future of all 
interested parties is out of all proportion to the immediate loss to 
any party ; and even the immediate loss is to some extent compensated 
by the saving resulting from having to do with a lesser number of 
shells that yield a greater number of buttons per ton. 

Undeniably some temporary sacrifice is entailed, but unless it be 
admitted that temporary sacrifice will be accepted, it is useless to 
consider any manner of restriction for ultimate benefit. 

There is one point that is brought out in the table on page 14 
that merits attention from the broad standpoint of economy. In all 
shells there is a proportion of unavoidable waste, since the entire 
weight of the shell can not be transformed into buttons. In very 
small shells we may expect an undue waste, on account of the fact that 
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only one or two blanks can be cut out, leaving a larger bulk of shell 
in proportion to the number of blanks gained. On the other hand, 
in very large shells a high degree of waste is involved because of 
excessive thickness, which must be ground from the blanks, and be- 
cause of the extra weight of the discarded portion. Somewhere 
between these extremes is the size of shell that yields the largest num- 
ber of blanks as compared with the waste or the weight of shell that 
does not go into buttons. As shown by the data in the fifth column of 
the table, the shells a little above 2 inches in size are those (for this 
species) that make the best yield per ton for the small lines for which 
there is the greatest general demand. 


REASONS FOR THE PROPOSED 2-INCH LIMIT. 


Argument might be made in favor of a higher size limit as being 
still more favorable to the preservation of the mussels, but it is 
sufficient to say that the economic conditions would not justify a 
higher limit. At 2 inches a sufficiently severe restriction is placed 
upon the fishery, and to go further would be practically to pro- 
hibit the pursuit of shelling in so many localities that excessive hard- 
ship would be caused. 

As consideration thus far has been given almost exclusively to 
the niggerhead shell, the question may well be raised, Will the same 
limit apply to other species of shells?) The minimum size of 2 inches 
suggested can be taken as an absolute minimum, since there is no 
species of any importance for which it would be too high. This 
minimum would not, however, give the same degree of protection 
to the larger forms, such as the washboard, the bluepoint, and the 
mucket. Should a minimum size be fixed with particular reference 
to any one of these varieties, it would necessarily be a good deal 
higher. 

In the present paper recommendation is made for this one-size 
limit alone, for the following reasons: 

1. All conditions considered, it is the most appropriate limit that 
could be designated for the niggerhead mussel, which is at present 
the most important species of wide distribution, and which is, further- 
more, the species most liable to rapid extermination. This and spe- 
cies closely like it, as the pigtoe, the pimple-back, and the maple- 
leaf, are chiefly those that are now being taken in the very small sizes. 

2. The same size applies equally well to the related species just 
mentioned, as well as to the “hickory-nut,” or “Missouri nigger- 
head,” and the “butterfly.” 

3. The larger species, as. the “washboard,” “bluepoint,” and 
“mucket,” are generally so evidently valueless in the small sizes that 
shellers do not take them. At least it is not yet of observation that 
particular injury is being done to these species in this way. 
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4. To insure the least trouble of enforcement of the law, it is neces- 
sary that a minimum size be set, below which no shells of any species 
may be retained. There are many different species of commercial 
mussels, and some of them so intergrade as to make exact determina- 
tion a nice matter in some cases. Distinct size limits for the differ- 
ent species would introduce peculiar difficulties into the practical 
workings of enforcement; it would be more troublesome to the sheller 
to observe the law voluntarily, and loopholes for evasion would more 
easily be found by the offender of wrong intent. 

Should conditions in certain States or streams subsequently require 
a higher limit for particular kinds of shells, a supplemental limit 
may be fixed for designated species; but this could be done without 
affecting the application of a 2-inch limit as an absolute or universal 
limit below which no shells of any species could be lawfully taken. 
It is desirable that few different limits should ever be used, and it 
seems expedient to have but one size limit until the first legislation 
shall have been tried out. 


DETAILS ESSENTIAL TO EFFECTIVE LEGISLATION. 


In concluding this section emphasis may be laid on the value of 
certain details of legislation, 

Allowable margin of undersized shells—While it may seem desir- 
able that no undersized shell at any time should be taken away, never- 
theless it is necessary to make allowance for a margin of unintentional 
error. Only if the shellers and buyers were to apply an instrument 
of measure to each individual shell would all-possibility of error be 
eliminated. The sheller will naturally, after a few measurements, 
come to judge by the eye, and it is desirable that the law should be 
somewhat liberal, rather than too stringent in the allowance for 
mistakes. There should, accordingly, be a supplemental provisien 
that if not more than 5 per cent of the shells by number (not by 
weight) of any bushel are found to be below the size limit, the law 
shall not be presumed to be violated. 

Illegal possession—To be practicable of enforcement, the law 
should be so worded as to make it illegal not only to bring ashore or 
to offer for sale, but also to have in possession, fresh-water mussels 
or clams of a size less than 2 inches in greatest dimension. This one 
provision will obviate much unnecessary expense, as well as undesir- 
able complications in the detection of violations and the prosecution 
of offenders. Furthermore, since buyers of the shells would be 
equally liable to prosecution, the effect would be to destroy the mar- 
ket for undersized shells, and thus in the most effective way to re- 
strain the shellers from taking them. 

Method of measuring mussels —It will be noted that the method of 


measure is stated as “in greatest dimension,” with a view to elimi- 
4789°—14—32 
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nating every possibility of uncertainty or difference of opinion. Mus- 
sels are sometimes measured in length or width or height, but on 
account of the irregular form of mussel shells these dimensions are 
not always interpreted in the same way. In testing the blank-making 
capacity of a shell, commercial men sometimes measure the “ width 
on the face”; that is, between the lateral hinge tooth and the lower 
margin of the shell. This measure can of course only be taken from 
an open shell, and therefore could not serve for our purpose. It is 
worth while to call attention to the fact that a 2-inch shell as meas- 
ured in greatest dimension would be a good deal smaller than a 
2-inch shell in commercial measurement. 

An inspector would need to be equipped with an ordinary rectan- 
gular caliper. Ifa shell should be found to measure more than 2 
inches in any linear direction it would be considered as above the 
size limit. 


CLOSED REGIONS—NECESSITY AND APPLICATION. 


In addition to the provision of size limits it is strongly recom- 
mended that certain portions of the rivers be closed for rest periods 
covering several years. It might be thought that in regions of ex- 
treme depletion the operation of a size limit would, by making the 
fishery less profitable, have the effect of causing a practical rest pe- 
riod, but this can not be expected, for, stimulated by the high price 
of shells and the ever-present hope of making a pearl find, the local 
shellers will hardly ever desist entirely from the fishery. 

No better way of giving protection to mussels can be found than 
that of entirely stopping the shelling upon a series of beds, although 
the plan must be applied in such a way as not to reduce the supply of 
mussels unduly and suddenly and with as careful regard as possible 
to the established interest of communities. 


INJURY TO SPAWNING MUSSELS AND TO YOUNG. 


_ Some of the conditions that make a system of closed regions par- 
ticularly advisable for the conservation of fresh-water mussels may 
be briefly mentioned: 

1. It has been previously stated that some of the mussels are spawn- 
ing, or with spawn, during any period of the year. Many of the 
most important species are spawning during the late spring, early 
and mid summer; other equally important species form their eggs 
in the late summer, when they become fertilized and develop into the 
glochidium stage, but the mother clam retains them in marsupial 
pouches within her shell during the entire winter and even into the 
summer. All species of mussels carry the eggs in the marsupial 
pouches during the process of development to the glochidium stage 
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or longer, whether the period be for a few weeks or for a few months. 
In this condition the mussels are said to be gravid. It is readily ob- 
served that when gravid mussels are disturbed they frequently dis- 
charge the young, regardless of whether these are mature enough to 
be liberated from the parent or not; certain species, such as the nig- 
gerhead, are particularly likely to do this. 

In the commercial fishery, therefore, not only is much spawn de- 
stroyed when large gravid mussels are captured, but it is quite prob- 
able that other mussels, disturbed on the bottom, though not captured, 
are caused to abort the young in an immature stage when they are 
entirely unable to complete the development without the parent. 

2. In the stage of existence immediately after liberation from the 
parent, the young mussels are parasitic upon fish. We are not here 
concerned with them during this period of the hfe history. When 
they are dropped from the fish many of the young mussels do not at 
once take up life in the sand or mud of the bottom, but we find them 
forming delicate threads by which they hang from plants or sticks 
or stones or from clam shells, and thus are kept from being washed 
away or smothered in the mud of the bottom. We may imagine the 
harm to these little mussels that is unavoidably wrought when the 
beds are continually dragged over. In like manner, the little shells 
that are just beginning to take hold in the bottom may be torn out by 
the rake or hooks, to be smothered or washed away to less favorable 
bottoms. It will be remembered that when mussels first begin life in 
the thread stage or in the bottom if the thread stage is omitted, they 
are too small to be found without a microscope. 

3. One of the principal methods of capturing mussels is with the 
bar and hooks dragged over a large area of mussel bed in taking a 
relatively small number of shells. There is chance for these hooks to 
injure many little shells when each drag, requiring a period of only a 
few minutes, covers a space of bottom 16 feet wide and several hun- 
dred feet long. Nevertheless, it is not certain that there is any 
method to take its place, and any implement used will accomplish 
some injury to the very youngest mussels. 


CONSIDERATIONS DETERMINING SIZE OF CLOSED REGIONS. 


In planning for the closing of portions of rivers for periods of 
years consideration should be given to community needs as well as 
to general economic and biological conditions. On the one hand, the 
closure will be more effective in result, as well as easier of enforce- 
ment, if the regions of closure are made very large; while, on the 
other hand, making the closed regions smaller might cause less 
economic inconvenience. If, for example, the entire Illinois River 
should be closed to mussel fishery for a period of several years, there 
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might be a substantial uncompensated loss to some communities, 
where there are factories employing labor to cut shells derived from 
that river. On the other hand, should we divide the river up into 
small sections of 2 or 3 miles in extent, some of which would be open 
while others would be closed under the law, it is apparent that such 
a plan would be almost impossible of enforcement. To prevent shell- 
ing from being carried on in all these little closed areas would re- 
quire a force of wardens and an expense entirely incommensurate 
with the object to be gained. 

It is held advisable to divide a river within a single State into 
some four or six sections for the purpose of establishing closed 
regions. One-half—that is, two or three—of these sections, taken in 
alternation, could be ordered closed for a period of five years, during 
which no mussel fishing at all should be allowed in the closed sections, 
although it would be regularly prosecuted in the alternate portions 
of the stream. It would be convenient to break a river at points 
where there was a substantial community interest in the shelling. 


PRACTICABLE DIVISION OF RIVER SYSTEMS ILLUSTRATED, 


For example, let us apply this method of dividing a stream to the 
* White and Black Rivers in Arkansas. Starting from the head- 
waters of the Black River, we find the first center of economic interest 
at Black Rock, another on the White River at Newport, and a third 
at Clarendon. Now, the river might properly be broken at these 
points, forming four main sections. The fishery might then be 
entirely prohibited for several years from the mouth of the river to 
Clarendon, while permitted from Clarendon to Newport, and again 
prohibited from Newport northward to Black Rock on the Black 
River, and to Batesville or other suitable point on the upper White, 
while permitted from Black Rock and Batesville northward on all 
the tributaries. We would have the river system divided into four 
sections, which would be probably as nearly equivalent as could be 
expected. Furthermore, none of the three towns mentioned would 
be cut off from the local supply of shells, except in one direction. 

The shellers, generally speaking, would be little affected, since, with 
their house boats, they could move from one portion of the river to 
another. Those shellers who do not use house boats, but are local 
residents and go out. only by day from their homes, would be most 
affected, and it is these generally who are most in favor of closing 
portions of a river. They recall how much more easily shells were 
taken in past times when the shells were abundant, and they would 
be willing to do something else meantime in order that the beds 
may be given a rest and the shells again become numerous. Shelling 
has no attraction over any other form of crude labor when the shells 
are so scarce that a wage can scarcely be made. 
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Taking the St. Francis River in Arkansas as another illustration, 
the river might be broken at Madison, Parkin, and Marked Tree. 
Tt is true that there are not many mussels, according to report, 
above Marked Tree, but the region between Madison and Parkin has 
beds which may well balance the remainder of the river. 

The Wabash River, Ind., is one in which the need for protection is 
most evident; and this stream could be divided at Vincennes and two 
other points selected with reference to their economic interest in shell- 
ing and with regard to an equitable division of the river system. 

It might seem that an ideal method of rotation would be based 
upon the division of a system into six portions, only one of which 
should be worked in any one year; a new portion would be opened 
each year, while each territory would enjoy a rest period of five 
years between successive “ open” years for that particular territory. 
It will be evident that such a scheme, however correct in theory, 
would be entirely impracticable. The plan of keeping certain re- 
gions closed for periods of years while other regions are worked 
continuously during a corresponding period of years may have some 
imperfections, but it is probably the best that can be worked out 
without practically suspending the industry. Undoubtedly the plan 
will work most efficiently if a proper discretion is used in its appli- 
cation. 


PROCEDURE FOR ESTABLISHING CLOSED REGIONS, 


The law should plainly stipulate and establish the principle of 
the closure of the rivers by regions or sections, but the determina- 
tion of which specific sections are to be closed should be left for 
determination after investigation by properly qualified authorities. 

A comparatively simple plan may be suggested under which the 
most careful consideration could be given to the local conditions 
involved as well as to the rights of the State as a whole. The legis- 
lature could authorize and instruct the proper State authorities, as 
the State fish commission, to give due consideration and study to 
the needs of the mussel industry and determine what portions of 
the streams of the State should be closed to the mussel fishery for 
a period of years. It could be further provided that, after the pre- 
liminary determination of plans for closure, due advertisement should 
be made in all regions affected and opportunity given for public 
hearings in such regions, after which the commission should sub- 
mit its final recommendations to the governor of the State, who 
should then issue a proclamation ordering the entire interruption 
of a mussel fishery in the regions selected for closure. The original 
legislative act should provide that the proclamation so made should 
have the full effect of law, and should specify the penalties that 
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would be incurred by violations. It is desirable also that the gov- 
ernor, upon recommendation of the commission, should have power 
to reopen the closed regions when such action was judged necessary. 


ENFORCEMENT OF THE LAW. 


Powers of officers.—It is necessary not only that the duty of en- 
forcement of the law be assigned to specified State officers, but also 
that they be expressly given the right to inspect and examine mussels 
or shells in the boats or on land and be empowered to seize mussels or 
shells held in violation of the law. It is practically impossible to 
bring about convictions when the opportunity is allowed for destruc- 
tion of the evidence between the time of detection and the date of trial. 

Permits for special cases—In cases where for the purposes of in- 
vestigations it may be necessary to take small mussels, the State 
officers charged with the enforcement of the law should have by law 
the right to issue special permits for the taking of undersized mussels 
for scientific uses and not for sale. 

Expenses of mussel protection—The plans which have been ad- 
vanced in this report can be carried out with a minimum of expense. 
The simplicity of the measures would reduce the trouble and cost of 
inspection to the smallest practicable figure. The assignment of the 
duties of enforcement to existing State commissions or boards which 
already have field deputies or wardens obviates the creation of any 
special offices for execution of the mussel laws. 

The question of whether steps should be taken to raise special funds 
on account of the additional burdens that would be placed upon the 
present boards is one that would be determined by each State in the 
light of its own conditions and established customs. It would be 
very undesirable to create a burdensome tax; to do so would only 
react against the State, and in the end the tax would be paid by the 
shellers, who are now making only a meager living, for the local 
shellers would have to sell in competition with the shellers from 
States where more liberal conditions prevail. 

It is another matter, however, to require a nominal license fee for 
the privilege of working upon the public mussel beds. Such a fee 
need not be greater than $1 or $2 per season, an amount which could 
be paid by anyone who wished to shell seriously. Perhaps the idea 
of a fee of any kind would arouse some antagonism among a certain 
class of shellers who would enjoy the public stores without return of 
any kind. Some shellers favor such a license system, and the writer 
believes that they must all eventually come to see that it works to 
their own particular advantage in many ways. It tends to create a. 
class of professional shellers, besides providing the necessary means 
for promoting the abundance of shells. 
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SUMMARY OF RECOMMENDED LEGISLATION. 


The legislation recommended for protection of mussel beds, based 
upon the considerations discussed in the preceding pages, may be 
summarized as follows: 

I. (a) A single size limit should be fixed as applicable to all shells 
taken. The minimum size here proposed is 2 inches. 

(6) The method of measuring the shell should be defined as 
“in greatest dimension.” 

(c) Possession of undersized shells, whether or not sold or 
offered for sale, should be illegal. 

(d) There should be an allowable margin of undersized shells 
for unintentional violation. 

II. (a) Alternate portions of rivers or river systems should be 
closed for a period of years, to permit recuperation of 
mussel beds. 

(6) The units of division of a river system should be large 
enough to make enforcement practicable with least 
expense. 

(c) The river would conveniently be broken at the few points 
where there is most community interest involved in the 
shelling. 

(d) Approximately five-year periods of closure are recom- 
mended, with some discretion allowed to executive offi- 
cers as to duration of period. 

(e) Closed regions should be established by proclamation of 
the governor of the State, after expert examination of 
the mussel beds and after public hearings on the sub- 
ject in the communities affected. 

III. (a) Officers charged with enforcement of the law should be 
empowered to examine mussels or shells in boats or on 
land and to seize the catch in case of violation, as well as 
to arrest or cause arrests to be made. 

(6) Provision should be made for the issue of permits for the 
taking of mussels of any size or in any region for scien- 
tific uses and not for sale. 
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